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At ESC, America’s leading producer of custom-built delay 
lines, the challenge of perfection is renewed with every proto- 
type assignment. Each delay line must meet precise, individ- 
ual specs...each is painstakingly built under close engineering 
supervision...each is rigorously custom-checked against 
specially devised test standards. 

In addition, complete and definitive laboratory reports— 
which include submitted electrical requirements, photo-oscillo- 








networks e Miniature plug-in encapsulated circuit assemblies 
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Inside ESC: Number Two 


ESC DELAY LINES are 
CUSTOM-BUILT, CUSTOM-CHECKED! 


grams (which indicate input and output pulse shape and out- 
put rise-time), the test equipment used and an evaluation of 
the electrical characteristics are submitted with all prototypes. 

This is the way ESC custom-builds and custom-checks 
every unit. Backed by exciting new developments at ESC’s 
research laboratories, these facilities insure a steady flow of 
custom-built delay lines for the most stringent requirements 
of military and commercial applications. 


WRITE TODAY FOR COMPLETE TECHNICAL DATA. 


exceptional employment opportunities for engineers experienced 
in computer components...excellent profit-sharing plan. 


Cc oO ae PrP oO Ly AT > oO we 534 Bergen Boulevard, Palisades Park, New Jersey 


Distributed constant delay lines * Lumped-constant delay lines » Variable delay networks « Continuously variable delay lines » Pushbutton 
decade delay lines « Shiftregisters + Pulse transformers »* Medium and low-power transformers « Filters of all types * Pulse-forming 
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NOW... 
HIGH SENSITIVITY 
LOW COST 
SPECTRUM ANALYZER 
from 10 me to 44,000 me 

ith ONE TUNING HEAD 















with 


PANORAMIC’S 
advanced new | 


SPA-4' 





A new and welcome addition to Panoramic’s 
long line of widely accepted and completely 
dependable Spectrum Analyzers, the SPA-4 
covers frequencies from 10 mc to 44,000 mc 
in one low-cost compact unit that provides 
better sensitivity than found in typical multi- 
tuning head spectrum analyzers. 


e@ Better sensitivity than with 
typical multi-tuning head 
spectrum analyzer 

@ Resolution continuously var- © 
liable from 1 ke to 80 ke 
for analysis of wide and 
narrow pulsed RF signals 

e 70 MC wide sweep width 
continuously adjustable 
down to 0 mc 

e Careful shielding to avoid 
interference 

e Calibrated power, voltage 
and log amplitude scales 

e@ Constructed to MIL specifi- 
cations 


| 
| 
| 
| 
| 
Backed by Panoramic's forward thinking, | 
long and specialized experience in the de- | 
velopment of spectrum analyzers, the SPA-4 | 
embodies the human engineering and stable, 
direct reading displays that facilitate rapid | 
and reliable analyses of measurement prob- 
lems. | 
| 
| 
| 
| 


The SPA-4's many unique features, tremen- 
dous flexibility and simple operation make it 
unsurpassed for analysis of FM, AM and 
pulsed systems, instabilities of oscillators, 
noise spectra, detection of parasitics, studies 
of harmonic outputs, radar systems and oth- 
er signal sources. 

Write, wire, phone NOW 
for detailed 

specification bulletin. 


Panoramic instruments are Proved 
Performers in laboratories, plants 
and military installations. Find out 
how a Panoramic in- 
strument can help you. 
Send for our new Cata- 
oe ~ yy and ask to 
@ put on our memey 
coutier ‘= —? 
ing list for} 

The Panoram- | mam 
ic Analyzer tm). | 
ree ap- s- 
RB plication |. a 
data. — 






/' aN 


518 South Fulton Ave., Mount Vernon, N.Y. e Phone: OWens 9-4600 


Cables: Panoramic, Mount Vernon, N. Y. State 
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ROYAL PRECISION 


Here is the low-cost, desk-side 
electronic digital computer 

you need for general design and 
system optimization 


Speeds optimum design of new products and equipment! 


— 


—— 





Operating from any convenient wall outlet, the compact, powerful 
LGP-30 will today furnish you with high-speed electronic compu- 
tation wherever you need it . . . will eliminate tedious hand calcu- 
lations... help you free up more creative time. 


Combining large memory (4096 words) and stored-program 
operation, the LGP-30 gives you twice the capacity of any com- 
puter in its class, yet is by far the easiest to program in basic 
machine language. Simplified controls can be operated with only 
minimum computer experience. Answers are printed out directly 
—require no deciphering. Best of all, even with these many unique 
advantages, the LGP-30 is the lowest-priced complete computer 
you can buy. What’s more, auxiliary high-speed input — output 
equipment is available for system expansion. 

No expensive installation or air-conditioning required. Customer 
training is free. An extensive library of programs and sub-routines 
is available—as well as membership in an active users organiza- 
tion. Sales and service facilities are maintained coast-to-coast. 


For further information and specifications, write Royal McBee 
Corporation, Data Processing Division, Port Chester, N. Y. In 
Canada: The McBee Company, Ltd., 179 Bartley Drive, Toronto 16. 


-- = = + data processing division 
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editorial 


D) 
Educational Help for Technology 


G ou state devices, parametric amplifiers and 
increased concern with reliability were stressed 
in the military developments presented at the recent 
IRE Convention. Military system activity now definite. 
ly appears to have emerged from the Sputnik-induced 











shock and re-orientation phases, which were largely 
responsible for last year’s doldrums. Military Systems 
planning is showing rapid progress in miniaturization, 
environmental ruggedness, and in compatibility with 
human factors. 

Interest shown in developments and exhibits by the 
large crowd of registrants was encouraging to the 
exhibitors, and to all who study convention crowds 
as an indication of business conditions to come. A 
number of exhibitors remarked that the questions 
asked by visitors showed that they were generally 
well informed as to the basic uses of their products, 
in contrast with the “What’s this?” attitude which 
has predominated in previous years. This testimony 
is evidence that informed personnel are anxious to 
get more information on the capabilities of the prod- 
ucts available now and in the near future, for use 
in Military systems. 

Moreover, the rate at which technological develop- 
ment is unfolding continues to accelerate. In the field 
of semiconductors alone, new materials capable of 
operating at much higher temperatures will extend 
the uses of these devices and tremendously affect 
our missile and space craft capabilities. 

Although Russia initially took the lead in missile 
tonnage, our ability to cram more performance into 
each cube-pound may be equally significant. In the 
near future, more sophisticated control and instrumen- 
tation systems can be expected on the Sputniks, just 
as certainly as the load-lifting abilities of our rockets 
are being improved. 

Our present generation of scientists and engineers 
is a priceless asset in this contest. Every opportunity 
should be utilized to extend their training to new 
levels, to keep them abreast of new developments, and 
to utilize their retirement years. An adult scientific 
education movement, coordinated by a national as- 
sociation of universities, and providing professionally 


| recognized credits, would implement and _ stimulate 


the “continuing growth” that is needed, It should 
also provide many of the qualified teachers at High- 


| school and Junior College levels which are needed 
| more acutely every year. 


At the present, cooperative extension courses pro- 
vide this type of in-service training for comparatively 
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few persons. It is our belief that the tremendous po- 
tential of educational television could give the new 
and vitalizing dimension to technical correspondence 
courses, providing the training channels our technol- 


ogy needs. 
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@®ee K earf ott 
analog -to- digital 
converters 


accuracy, reliability, varied capacities and codings 





















































































































































Kearfott’s direct drive converters translate shaft rotation into electrical and visual 
digital form. These mechanically positioned units consist of coded drums, the number 
depending on the code and total count. The first, or units drum, connects directly to the 
input shaft and rotates as the shaft turns. On models where more than one drum is used, 
high speed odometer type gearing provides interconnection. All models can be read “on 
the run” or “on demand” and all tracks may produce simultaneous or serial readings, 
depending on the interrogating pulse. 


The high performance and quality of Kearfott’s analog-to-digital converters are assured 
by stringent testing for: 

Mechanical Accuracy: The location of any code transition point must fall within one- 
third bit of its true angular position. 

Low and High Temperature: All units operate efficiently at temperatures ranging from 
— 65° F to + 260° F. 

Brush Skip: Conducted in conjunction with tests for temperature, vibration, shock and 
acceleration. A typical brush skip test employs 200 usec., 23V DC amplitude interrogat- 
ing pulses at 4000 cycles per second. With the shaft rotating, each output drum track is 
monitored for a total of 500,000 pulses, in which “lost” counts or “skips” will not 
exceed 1 in 15,000. 

Shock: Kearfott converters are subjected to 18 shocks in three different planes with 
shock loading of + 15 g’s. 

i pigs ye Units must withstand vibrations between 5 and 500 cps with applied load 
of + 10 g’s. 

Acceleration: All units are subjected to radial accelerations of varying magnitudes up 
to a maximum of + 7.5 g’s. 

Life: Over 1 million linear feet (1000 hours at 82 RPM) of continuous brush travel on 
drum coded patterns can be achieved without excessive wear to drums, brushes or other 
sub-components. 


Write for new ADAC brochure. 


ANALOG-TO-DIGITAL CONVERTER CHARACTERISTICS 








Kearfott Unit No................ 423830-1 423607-1 Y1241-11A ..P1240-11A...... Y1240-11A « CES. woos P1241-11A 
ED rn hrf aia Svbs HRS ER OES ea pia B.D. . , ' cs | We 240K e | rar C.B. (Gray) 
IE, 6 5a wihshabnieseb3.0<9 ea, A eee ae eens ad wera gees: aia 5 
0 to 84 in 
Range MARFA, 110.0 otoase (498199 otoas99 oto 38990-92768 (25) 
coded O 
Bits per Revolution ............. A eae  Vereeres ere oe ee Oe csc cnraes ae tien cheney 16 
Revolutions for Total Range ........ ee ee Te Md sc craigna Siena Ae ee eee me eee” 2,048 
WN 0 a nto Siar og Srp elecbiel a rere Re: aa A ee APP rere arr: 10.5 
Current (ma.) OE Oe TS Ce Tre A er Pr en. 4 lator Seer eS Serer 20 . 20 
co EL ae | re . ee Per ee 3 ee me Aeron 20 
Unit Diameter (in.) .............. ene 1% rere re | err — Es ign cceis ats 1% 
Ee 31/32 1%, 1-43/64 ...... a ee ae EARS 7 3 
ED, PAP aia Saath niga vio 6.8 106 revolutions or 103 hours 
Static Torque (in.-oz.) (4) ........ Beet es rans EE eee Ry By tin aa ee rae ss arclecs4ay Mc tices 2 (break) 
1 (running) 
en ee ES ee ree mae, va kets | ere ey ee > are 7a 5 
Maximum Speed (RPM) ...........- 0 ee Sr errrs Se ere rer ere Eee ee Par 600 
Dielectric (Volts DC) ........... I as oats ae MO) ccgup anes ware NE 40, saute ns eee as Fe 500 
(1) B.D. (Binary Decimal), C.B. (Cyclic Binary). (3) Under recommended conditions. 
(2) Inertia measured at maximum trip. (4) At room temperature. 














Engineers: Kearfott offers challenging opportunities in advanced component and system development. 
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ssed Editor, MSD: 

cent I read with interest the article on Simulators on 

rite. § page 6, Jan-Feb MILITARY SYSTEMS DESIGN. The 

wed dificulties you have described in the use and program- 

ol ming of function generators have plagued the simu- 

°Y Bistor and general analog computer field for years. 

ems § The Electrol Model 100 Diode Function Generator, 

ion, [featuring punched card programming which provides 

with a permanent library of functions for repeated use, was 
developed to overcome these limitations. 

the R. A. Sinker, President 

the Electrol, Inc., 

wds Los Angeles, Calif. 

~ Although descriptive information enclosed with your 

welcome letter arrived too late for inclusion with this 

Ons Fissue, we are pleased to mention your data sheet on 

ally this timely development in the New Literature depart- 

icts, [ment of this issue. 

hich 

ot) | Editor, MSD: 

- Articles such as Captain Callahan’s in the Jan-Feb 
issue of MILITARY SYSTEMS DESIGN are of inesti- 

use mable value. He points out the value of trainers for 
training aviators which indicates that future Space 

lop- § training problems may also benefit in the same man- 

field § ner. Current literature indicates that no efforts are be- 

of mg made or considered for training of personnel 
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crait, 
ect John Huson, Staff Engineer 
Special Projects, 

ssile Chrysler Corporation, 
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ain Callahan, whose comment follows: 
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kets § Editor, MSD: 

_ We are very pleased with the article in the Jan-Feb 
eers ff issue of MILITARY SYSTEMS DESIGN on the 
nity Navy's flight trainer program. In regard to training 
aan devices for manned missiles or space craft, I can re- 
peer = that such are in the works. We feel that simulators 
rs te oe an increasingly important function as or- 

al and space programs mature. One project will 
as- ff be initiated during the next fiscal year, and a number 
ally of others are in the planning stage. 
late sa very highly impressed with your magazine 
vuld and feel that it can contribute to our work. 
igh- Edw. C. Callahan, CAPT. USN 
ded Command Officer and Director 
US Naval Training Device Center. 
sal MILITARY SYSTEMS DESIGN will report on this 
i new development in training simulators at the earliest 


pportunity. 
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FIG. 1. FLEXING TEST under simulated conditions of use gives clue to elusive 
coaxial cable failures in flight. 


 iyhgre seessigar TESTING is the study of 
the behavior of components, instruments or 
machinery under extreme and severe conditions. By 
establishing that malfunction or failure of a unit oc- 
curs under certain extreme situations, it may be pos- 
sible to redesign and improve this item, and simul- 
taneously improve its reliability. For this reason the 
normally well-performing specimen is tortured under 
various conditions such as extreme cold, extreme heat, 
shock, vibration, humidity, sandblast and other en- 
vironmental stresses to determine when and how it 
fails. Uninitiated bystanders may gain the impres- 
sion that environmental testing is the art of ruining 
perfectly good products under odd conditions. How- 
ever, a higher goal is set by the environmental test 
engineer than sheer destruction. 


Simulation Requirements 

The precise requirements of reliable testing pre- 
sent formidable problems to every test engineer. One 
of these problems is the fair simulation of the en- 
vironment. 

One must always take into consideration how the 
component, unit or system is used in respect to ad- 
jacent hardware. If it is mounted, for instance, in a 
hanging manner, it must be tested so. If in actual 
use it is confined in a compartment with little or 
no air circulation it must be tested so. 

Other problems are the manner in which simula- 
tion is.achieved, and a determination of the relation- 
ships between time under accelerated life tests and that 








Mr. Bruno J. Forsher, Environmental Test Engi- 
neer for systems components with the Hughes 
Aircraft Weapons Systems Development Labora- 
tories, holds a degree in Mechanical Engineer- 
ing from the University of Vienna, Austria. 
The accompanying article is a condensation 
of a lecture delivered at the Fourth Interna- 





tional Automation Exposition, New York, N. Y. 
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The most controversial topic of our present American indus- 
try is reliability. An unknown factor less than a decade ago, it 
has almost over night become the top slogan for the promoter, 
the key word for the manufacturer and the nightmare of the en- 
gineer. It should be of interest to note that, so far, only a few 
fields of engineering exist which offer clues for the prediction of 
reliability. One of them is the area of environmental testing. 


B. J. FORSHER 








Realistic Approach i 


under actual life usage. This is equally as important 
to movie camera, bicycle or car producers as to the 
manufacturer of airplanes, missiles and radar. Con- 
siderable research is under way to collect data which 
will tie the environmental laboratory tests to the 
life expectancy of a product. These studies require 
extensive and accurate instrumentation. 


Collection of Realistic Test Data 


However, the most important of all testing aspects 
is the collection of realistic test data under environ- 
mental laboratory conditions. Most engineers who 
are unfamiliar with our type of work cannot ap- 
preciate these difficulties, As a rule they are too pre- 
occupied with their own problems to analyze the 
difficulties of the task, when they come to the en- 
vironmental laboratory and say: “Just put this thing 
into the oven and find why it always konks out as 
soon as the airplane hits 30,000 feet altitude.” These 
testing problems generally can be classified under one 
or more of the following challenges to our experi- 
ence, knowhow and ingenuity: 

1. The measurement devices used for the environ- 
mental test must be selected, designed and ap- 
plied in such a manner that the extremes cre- 
ated by the environmental test facility do not 
affect the accuracy of instrument performance, 
even in cases where the measuring device is in 
close proximity to the test specimen. 

2. The selection of the test parameters must be 
restricted by the test engineer to a reasonable 
but adequate number so that the data collected 
is meaningful and conclusive. Test parameters 
are not always obvious in technical problems. 
3. The test accuracy desired must be reconciled 
with the accuracy of available test instruments 
and with available facilities and budgets. 


Typical Testing Projects 

In the following typical test setups selected from 
the Physical and Electrical Test Section of the Hughes 
Aircraft R. & D. Labs., the problem presented to 
the environmental testing laboratory is stated first, 
followed by a discussion of the test parameters, a 
description of the instrumentation and a brief sum- 
mary of the test results. 


Problem 1. Flexing of a Coaxial Cable 

This test (Fig. 1) was suggested by our flight 
group engineer who suspected that the flexing of a 
coaxial cable during flight caused a change of char- 
acteristic impedance which had not been discovered 
during a previous environmental test in which the 
specimen was stationary. We were asked to investi- 
gate the cause of failure. I decided that the follow- 
ing test parameters could possibly be of influence: 


1. The rate of stroke. The associated equip- 
ment moved the cable at a constant rate of 
about 3 cps. This was duplicated by our actuating 
mechanism, driven by a variable speed motor. 
2. The length of the stroke. Although a vari- 
able length of stroke was possible the maximum 
stroke, which occurred most frequently under 
operation, was selected for the test setup. 

3. The bending radius of the cable also appeared 
to be variable. We calculated the average curva- 
ture, reached at the end of the stroke from a 
straight line, but also arranged to introduce 
smaller or larger radii should experimentation 
fail to yield other clues. 

4. Temperature extremes. We had to accept the 
limits offered by the available test chamber al- 
though advised to try wider temperature ranges. 
The lowest temperature reached was —55°C; 








the 

to | 
solv 
by | 
port 
test 
und 
perf 
our 
ing 

con 
diti 


too 
any 
tice 
sele 
clus 


pas 


MILITARY SYSTEMS DESIGN Mare 













a | 
=] 


rom 
ghes 
1 to 
first, 
Ss, a 
sum- 


light 
of a 
har: 
ered 

the 
esti- 
low- 
nce: 
juip- 
> of 
ting 
otor. 
vari- 
num 
nder 


ared 
irva- 
m a 
duce 
tion 


the 
r al- 
1ges. 


°C 










nvironmental Testing 


the highest, 75°C. Temperature stabilization was 
recorded by the chamber dry bulb instruments 
and double-checked with thermocouples. Since 
it was considered to be without influence, alti- 
tude simulation was not attempted. 

5. Electrical characteristics. A wave guide VSWR 
comparimeter setup was used to study the imped- 
ance match and other microwave characteristics 
of the cable. 

6. Time. We are usually inclined to overlook 
this important variable. In this case, the rate of 
temperature change, AT/At, (temperature shock) , 
proved the greatest factor contributing to failure. 


The most difficult part of the instrumentation was 
the stroke actuation inside the chamber, which had 
to be closed during the test cycle, of course. We 
solved the problem by using a long push rod guided 
by two bearing bushings through one of the side 
port holes of the chamber (Fig. 1). After a lengthy 
test it was proven that flexing of this coaxial cable 
under a stabilized temperature did not effect the 
performance of the test specimen. This confirmed 
our previous tests. However, we also found that flex- 
ing of the cable under rapidly changing temperature 
conditions, as experienced under actual flight con- 
ditions, did cause a failure. 


Problem 2. Vibration Isolation Performance 
of an Electrical Equipment Rack used 
with Airborne Equipment 
As a rule, the average electronic component is 
too sensitive to withstand vibration or shock for 
any reasonable length of time. It is standard prac- 
tice to protect electronic gear by interposing properly 
selected vibration isolators between the black box 
cluster and the vibrating airframe. The trend of the 
past few years has been to crowd more and more 
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FIG. 2. VIBRATION TEST t 
setup of electronic equip- 
ment rack for low fre- 
quency vibration test. 


FIG. 3. THEORETICAL and actual 

transmission curves show effect of ° 
damping which diminishes reso- 
nance effect but also impairs iso- 
lation at higher frequencies. 







electric units into each equipment rack. For this 
reason, vibration isolation problems and the tech- 
niques of vibration isolation performance testing have 
greatly increased in complexity. 


Physics of Vibrating Systems 

A short review of vibration isolator philosophy may 
be in order to point up the signifiance of the test 
parameters used. 

Essentially the phenomena of vibration is linked 
to three basic ingredients: Mass, spring force and 
damping. Resonance, a violent manifestation of vi- 
bration, is achieved when a particular and discrete 
relation of these three elements exists. The mathemati- 
cal evaluation of vibration is quite complicated if 
all three parameters are included in the calcula- 
tion. But in run-of-the-mill vibration isolators, damp- 
ing influence is relatively minor and can be neg- 
lected. 

The remaining two elements display a much more 
simplified mathematical picture. The well known 
formula for a resonance or natural frequency: 
i£= 1/2eVk/m indicates in simple terms the 
period (cycles per second) of a resonant frequency 
for a mass m placed on a (massless) spring of stiff- 
ness k. Considering the vibration isolator, the mass 
is represented by the weight of the electronic units 
and their mounting provision. Dependent on this 
weight, a corresponding mechanical coil spring (with 
little mass of its own) can provide this resonance for 
a selected low frequency, for example 15 cps. 


Importance of Low Resonant Frequency 

Our aim in isolating a protected package is to 
minimize the motion of the airframe which pene- 
trates through the isolator. Our test procedure will 
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obviously be to measure the motion (double ampli- 
tude) or force of a constant displacement vibrator 
on which our test specimen is placed and also to 
measure and compare the motion of the vibration-iso- 
lated part of the test setup (Fig. 2). 

The best mode of comparison of forced vibra- 
tion to isolated vibration is the ratio of either isolated 
excursion to forced double amplitude, or the ratio 
of isolated-acceleration force over forced-accelera- 
tion force. It should be understood that for pure 
harmonic motion, generally applied for this type 
of test, a simple, mathematical relationship between 
displacement and acceleration does exist. The ratio 
is known by the term “transmissibility” and its 
mathematical formula can be reduced to 

T= y/a=1/U1 — (f/f,)21 

Before becoming excited about the beautiful sim- 
plicity of this expression, let us be reminded that it 
applies only for cases where damping can be neg- 
lected. The symbol f, applies to the resonant fre- 
quency of the system (fully loaded isolation rack) 
while f indicates any variable test or forcing fre- 
quency within the applicable frequency spectrum. 

From this expression it is obvious that as long as 
the forcing frequency remains below the resonant fre- 
quency, the transmissibility will be larger than 1; 
also when f, equals f, the value of J becomes infinity. 
However, for larger f’s, the value of T declines rapidly, 
meaning that isolation has set in. Therefore, the lower 
the resonant frequency of the isolation system, the 
larger will be the frequency spectrum where effective 
isolation can be achieved. And the beautiful aspect 
of this theory, is that the higher the forced frequency 
relative to the natural frequency f, becomes, the 
smaller the transmissibility appears to become; hence, 
the better the isolation of the system. 

The reason why this theory does not work in 
practice is that no vibration isolator is free from 
damping. This is a blessing in disguise as otherwise, 
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provides a versatile Microwave Spectrum 
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frequency to = .75%. 
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when the forced frequency matched the resonant 
frequency, an infinite excursion would be produced 
which surely would wreck our installation. Because 
of damping, we can control our amplification factor 
but we pay for this control in the higher frequency 
range, where isolation is not as good as the formula 
would indicate. For this reason, arithmetical evaly. 
ation of isolation performance is only possible with. 
in a relatively confined area of the total spectrum 
and needs double-checking by experiments and tests, 

A plotted transmissibility-frequency curve will 
quickly discover fragile electrical units or defective 
isolators. There is hardly another field of testing 
where careful measurement and adequate data col- 
lection can so improve the product and protect un. 
counted sums of development engineering funds. 

Typical differences between theoretical and _prac- 
tical transmissibility characteristics are clearly shown 
in Fig. 3 which shows two curves within the confined 
spectrum of frequencies between 5 and 500 cps. In 
this graph we may see distinctly that for frequencies 
below 50 cps the actual T curve remains below 
the theoretical graph, offering a better than theore- 
tical isolation performance. However, we see that 
the actual curve intersects the theoretical line at 
about 55 cps, and remains above this curve for all 
higher frequencies. 

The challenge of space travel and space craft 
development is confronting the environmental test 
engineer daily with new problems. Environments hav- 
ing natures never before simulated are now being 
explored. Every new bit of information received from 
satellite firings will eventually show up in the form 
of demands for new, different and closer tolerance 
simulations. To do our job, we must rely on ac 
curate and reliable measurements which only well 
designed and carefully fabricated instruments can 
yield. 


Sliderule Computes 
Antenna Parameters 


Parabolic antenna transmission and receiving char- 
acteristics, also transmission line and waveguide at- 
tenuations are quickly calculated on new Andrew 
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Corporation computer. (Parabolic Antenna System 
Computer with Transmission Line & Waveguide Se- 
lector on reverse side; 9” long, plasticized cardboard. 
—Andrew Corporation 363 East 75th St., Chicago 
19, Jil.) 
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TUNED HYBRIDS AS FILTERS 


epee band-pass and band-reject filters, 
of a new design based on the wide-band tuned 
hybrid principle, act as single- or dual-channel pre- 
selectors or rejectors tunable over a wide range by 
calibrated controls. 


Hybrid Operation 

The basic principle of the wide-band coaxial hybrid 
is illustrated in Fig. 1. Normally, planes P; and Pz» are 
terminated in matched loads (R = Zo). Power injected 
at the input divides equally betyeen L; and Le and is 
absorbed in the loads at planes P; and P2. No power 
enters the output line since its terminals 1 and 2 are 
at the same potential. If, however, planes P; and P» 
are terminated with open circuits as shown in Fig. 1, 
then all power would be reflected back to the input, . 
and again no power would be transferred out of the 
output; both the incident and reflected waves into 
and out of lines 1 and 2 keep output terminals 1 and 2 
at equal potentials. 


Single Channel Tunable Filter 


In a single-channel reject filter (Fig. 2) lines L, 
and Ly are the same length but plane P, has been termi- 
nated in a short circuiting strap which also forms a 
coupling element between the Line; and a tunable 
resonant cavity C. 

For frequencies at which C, is off resonance, there 
will be full transmission to the output since the re- 
flected waves from lines L; and Lz will be 180° out 
of phase with one another and their voltages will add 
across the output terminals 1 and 2. If the cavity is 
tuned to resonance the short-circuiting strap at plane 
P; will, electrically, be removed and lines L; and L» 
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FIG. 3. TUN- 
ABLE REJEC- 
TION Filter for 
2-4 KMC band. 


FIG. 1. COAXIAL 
HYBRID (Typical). 


FIG. 2. SINGLE =| 


Channel Tunable | 
Band RF Filter. 


will both reflect in-phase voltages at the output ter- 
minals 1 and 2. All power will then be reflected back 
to the input. 


Single Channel Band-Pass Filter 


If both lines L, and Lz are made equal as in Fig. 
2, but both are terminated in short-circuitjng straps 
at planes P, and P2; at off-resonance frequencies, the 
voltages reflected from L, and Le will be in phase at 
the output terminals 1 and 2, to give no output voltage. 
At the resonant frequency for C,, however, line L; will 
be electrically “open” at plane P, and there will be 
full transmission through to the output. 


Experimental Results 


An experimental tunable band-rejection filter for the 
2 kmc to 4 kmc frequency range has been built under 
a crash program which allowed no time for component- 
by-component refinement (Fig. 3). Although its 
typical performance is believed significantly less 
than could be achieved using a well-balanced hybrid 
in which cumulative reflections were minimized, 
analysis indicates that rejections in the order of 60 
to 70 db should be achievable over a 2-1 range of 
frequencies. (From 5-page technical paper which also 
describes the design of dual channel tuned filters, by 
Glyn Bostick and Arthur Willbrand, Radar Design 
Corporation, P. O. Box 38, Pickard Drive, Syracuse 
11, N. Y.) 
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FILM 
PROCESSORS 


Leaderless! 


Here’s a 35mm film processor so compact 
it can sit on a table and develop up to 
400 ft. of film on any size spool, at one 
loading, in broad daylight. It’s the perfect 
answer if you need to see film immediately 
without bulky, complicated equipment. 
Operation of Mini-Rapid 35 is unbe- 
lievably simple: feed a few inches of film 
into the loading port—then, as the first fin- 
ished film appears a few minutes later, 
connect it to a take-up spool. The rest is 
automatic. We'll demonstrate this right in 
your plant if you wish. Send coupon today. 
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Corona-Type Voltage 
Regulator Design 


He VOLTAGE—low current regulation, in- 
creasingly required in photo-multiplier tube 
circuits, closed-circuit TV, nuclear radiation measure- 
ment and new radar display and Xerography devices; 
has aroused interest in a type of gaseous diode known 
as a corona-discharge tube (Fig. 1). 

The corona-type regulator has characteristics dif- 
fering markedly from those of the more common 
“slow-discharge” type, widely used for low-voltage, 
high current applications. While the two modes of 
operation are somewhat similar, their obvious points 
of difference are important to the design engineer. 





FIG. 1. CORONA TYPE Voltage Regulator is spe- 
cifically adapted for high- voltage, low current ap- 
plications. 


STRIKING VOLTAGE 


OPERATING VOLTS 








—-v aro< —— SP 











CURRENT all 


FIG. 2. GLOW TUBE regulation characteristic. 


Glow tube operation, commonly used for voltages 
from 50 to 150 v and at currents from 500 ya to 50 ma, 
depends on a regulation curve (Fig. 2) which is usual- 
ly negative in the normal glow region, changing to 
positive in the abnormal glow region. In contrast, the 
corona type tubes commonly operate from 330 v to 
above 25,000 v, and at currents from 5 ya to one or 
two milliamperes, with a regulation curve (Fig. 3) that 
is positive throughout its useful range. 

Glow-tube operation is generally restricted to certain 
“natural” voltages determined by electrode material 
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This is a new series of Tube Cap Connector 
using special silicone components for high 
reliability applications. They provide th 
highest degree of resistance to temperature 
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characteristics make them ideal for high 
voltage. Skirts and sealed-in leads guard 
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tional features include anti-corona cup ani 
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and choice of gas, while corona voltage may be de- 
termined over a wide range by simply adjusting the 
gas-pressure. The glow tube with its negative resistance 
and wide spread between “ionizing” and “operating” 
voltage, makes a good relaxation oscillator and saw- 
tooth generator, when used with shunt capacity. This 
is not true of the corona tube, with its positive re- 
sistance and no appreciable spread between “firing” 
and “regulating” voltages. Therefore, while a designer 
is cautioned against the use of condensers across the 
output of a power supply regulated by a glow tube, 
he is reasonably free to use them across a corona tube 
if its operation is not extended into the glow region 
even by momentary transients. 
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FIG. 3. CORONA TUBE regulation curve. 
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FIG. 4. CASCADE connection of corona type reg- 
ulator tubes stabilize against input fluctuations and 
varying loads. 


Fig. 4 shows a cascade circuit for stabilizing voltage 
against fluctuating input voltage and varying output 
current, The first regulator tends to overcome the 
effects of variations in input voltage, while the second 
imposes a constant load on the previously stabilized 
voltage. The reference voltage thus established com- 
pares favorably with that from much more complicated 
vacuum tube type regulators. 

Corona type regulators have no filaments to burn 

out. The only possible failure is a gas failure which 
will operate to reduce the operating voltage, affording 
protection to the connected circuit. Also, the effect of 
ambient light on the operating characteristics has been 
overcome in the Victoreen Corona VR tube by intro- 
ducing a small amount of radioactivity in each tube 
(Victoreen Patent) . 
(From 8-page engineering brochure, “Corona Type 
Voltage Regulators”, by Donald O. Ward, The Vic- 
toreen Instruments Co., 5806 Hough Ave., Cleveland 3, 
Ohio). 
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for mobile and portable shelters 








Hunter Heaters are designed and 
manufactured in conformity with military 
specifications for space, equipment and 
personnel heating in ground support systems 
for missiles, radar, microwave, monitoring 
centers, etc. Five basic Hunter models 
are available currently, some multi-fuel- 
burning, others which burn any type 
gasoline, each custom-engineered to 
specific requirements for the area of end 
use. Model range is from 15,000 to 
60,000 BTU/Hour output, all 
air-circulating, all thermostatically 
controlled, all designed for 
cold starts as low as —65°F. One of 
the current models is... 


MODEL UH-68 


Produced in con- 
formity with mili- 
tary specification 
MIL-H 11511B @ 
60,000 BTU/Hr. 
Output ©® mulTti- 

fuel burning © 
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Corps of Engineers’ Expansible Body 
Program, AN/GPQ-T1 Air Force 
Trainer Radar and many other end 
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® also custom-engineered for the 

Matador Missile System communi- 

cations shelters. 
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MODEL DH-73: 50,000 BTU/Hr. @ 
for guided missile ground con- 
trol equipment. 
MODEL UH-73-2: 50,000 BTU/Hr. 
e@ used in U.S. Signal 
AN/MSG-4. 
MODEL UH-58-SC-1A: 60,000 BTU/ 
Hr. @ used in $-44, CPN/18A, 
MPS/7, M-109, etc. 
MODEL UH-47-4S: 15,000 BTU/Hr. © for 
use in small and medium size shelters. 


Engine heaters, instant lighting 
torches, refrigeration and air con- 
ditioning units are other Hunter 
products for military applications. 
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Torches” - 
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FIG. |. MANY IMPROVEMENTS in transistor construc- 


tion due to Planned Product Improvement Program are 





A B 
FIG. 2. PRECISE CONTROL of alloying process to pro- 


istics and elimination of "hot spots'' for longer life 4 
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evident from a visual comparison of initial (left) with — quce even junctions (B), results in more uniform character- greater reliability. Th 
later (right }types. _— 
trans 
by tr 
dema 
achie 
RELIABILITY OF NPN SWITCHING TRANSISTORS (|“ 
Re 
oper: 
oper: 
of li 
. relia! 
Reliability of transistors, like that of other components, tice 1 

is being improved through a deliberate process called the 
planned ate improvement eared Progress in im- GEORGE R. TALLENT hs 

rovement of the NPN switching transistor at CBS-HY- ses 

TRON, Lowell, Mass., one of the leading producers of tran- CBS-Hytron Division sion 
sistors, is outlined by the manager for Quality Control. Te 
ment 
‘ 
500 
high 
rated 
in ge 
NP TRANSISTORS, preferred over the PNP The next step was the development of necessary to produce contamination. Entrapped moisture was 2. 
type for computer circuits because of higher production techniques and controls to eliminate those eliminated when final stages of assembly and check- 500 
switching speeds resulting from the higher mobility factors causing unreliability. This development fol- ing were accomplished in a dry atmosphere with 4 the 
of electron flow, have been produced by CBS-HYTRON lowed a “feedback cycle” of evaluate-improve-evaluate dewpoint below —40°C. Residual etch solution is of lo 
since 1955. At present both 100 and 150 milliwatt illustrated in the following examples. now removed by multiple baths of hot, high-purity 3. 
transistors are being made in three major classes Alloying. Effect of precise control over time and water, and welding of the can has eliminated solder and 
characterized by cutoff frequencies (fa..) of 2.5, 5.0, temperature of the alloying process, developed by flux and resulting flux vapors while simultaneously whic 
and 10.0 megacycles, respectively. Some results of many studies over a long period, is shown by the producing a truly hermetically sealed can. The im- to be 
the improvement program are obvious from an in- junctions in Fig. 2, The uneven junction of the first provement in collector cutoff current I.., one of the § *8°' 
spection of the 1956 and 1958 models (Fig. 1). transistors (Fig. 2A) affects the cutoff frequency parameters most affected by contamination, is shown 4. 
Others become evident only after exhaustive tests. faco and the gain hg. as well as causing localized heat- in Fig. 3. tests 
ting during operation which shortens transistor life. Mechanical Strength. Changes in transistor con bom! 
Reliability Improvement Program In contrast, Fig. 2B shows flat even junctions which struction which have improved its mechanical strength leak: 
Three basic factors were determined as_ con- add greatly to the inherent reliability of the present (Fig. 1) are: (1) Emitter and collector leads are shor 
tributing to unreliability of early transistors: (1) lack day .transistor. now electronically welded while older product was M 
of control over formation of the alloyed junction; (2) Surface Contamination. Foreign ions deposited on connected by pressure contact only; (2) Formed lead § Pt - 
contamination of the surface junction; and (3) poor transistor elements from moisture, residual etching wires give added ability to withstand shock and A 
mechanical strength of the assembled transistor. solution and flux vapors from soldering were found vibration. Also, (3) horizontal position of the present high 
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FAILURE RATES IN PERCENT 
Old New 
High temp 8.0% /500 hrs 0.90% /1000 hrs PE 
storage 20 20 
Low temp N. A, 0.85% /500 hrs a 2 an =~fee «a onl aah a ee ee ee ee 
storage 
Operating 10.0%/500 hrs 1.20% /1000 hrs . " | | ” 
life + | T .. 2 Boe + al 
Hermetic seal 11.0% 0.50% eo te PS smth 
tests © 200 400 600 © 200 400 @00 600 10090 
ar a TIME IN HOURS TIME IN HOURS 
errction i FIG. 3. RATE OF CHANGE of |... Parameter during life tests. 


















































TABLE 2. CLASSIFICATION OF FAILURES BY 


tab has greater strength and is less subject to vibration 











- life ag than the vertical tab formerly used. TYPES. 
The foregoing are only a few results of the im- 4 1 
provement program, which still continues. As fast as 100 OLD 100 NEW 
transistors can be improved, the reliability needed od a) ' 
by transistor users increases still faster, the reliability 70 4 704 
demanded now being about ten times the level being Soe 50] 
achieved by manufacturers. In consequence, the user is rg 30] 
required to use the devices at highly derated conditions. = ps 
Life and Environmental Testing “St . + , 
Reliability is defined as “the probability of a device 5 G6 eo 2 @ be 2 8 
operating within specified limits for the time and oe" 42 $3 2%," 


operating conditions specified.” Although the purpose Catastrophic failures (shorts and opens) are greatly 

of life and environmental testing is to predict the minimized by fabrication techniques discovered in CBS- 
ae aga ; P Hytron Planned Product Improvement Program. 

reliability of a device in an actual use, it is the prac- 


tice to perform tests at the maximum rated conditions 












































of the device, on the assumption that the reliability ! 
under actual conditions will be greater. How much Test Data Evaluation ¢P od oO 
greater is the question now being studied by many Parameters usually designated as life test points, to o e® ee 
semiconductor manufacturers. be measured initially and at end-of-life, are collector "wr 4c 
Tests used at CBS-HYTRON in evaluating experi- cutoff current I... emitter cutoff current I,. and cur- wre wer ee? 
mental improvements and reasons for each test are: rent gain hg. In addition, results at CBS-HYTRON A 
1. High temperature storage, non-operating, for indicate that collector breakdown voltage BV... is oh 
500 and 1000 hours, This most often results in a also an important parameter. 
high leakage current (Io) failure due to accele- Transistor failures, defined as the point at which ic lal 
rated effects of surface contamination and degradation a device ceases to perform its function within previ- lem, encapsulated 
in gain (hfe). ously established limits, are classified as catastrophic a oe 
> 2. Operating life at maximum rated dissipation for or degradation failures. Catastrophic failures are soutvenn stonthend de> 
check. | 200 and 1000 hours. Failure modes are probably usually opens, shorts and large increases in leakage gie- or double-cpeed 
ch a | the same as for high temperature, with the additi Degradation fail ults exceed- Saoties, ef tee 
with a g perature, wi e addition currents. Degradation failures are test results exce formers, or from 
ion is | °% localized heating at junction “hot spots.” ing previously set limits; e.g. for leakage currents pong saath — 
purity 3. Low temperature storage, non-operating, for 500 the end-of-life limit is usually twice the initial limit, put drives a wide 
solder § 224 1000 hours. Condensation of entrapped moisture for gain the limit is usually 25-30% less than the tt Po Canaan 
eously which in time contaminates the junction is thought initial limit. So far, no end-of-life limit has been set phase servo motors. 
ne im- § ' be the cause of failure, resulting in excessive leak- on breakdown voltage. cee? tases 
of the § 28e with observable hysteresis. ; ; Stability of parameters, best shown by graphical Develops 30. volts for. 1 
shown 4, Moisture resistance and other hermetic seal analysis of test trends, is also an important consider- 2.25 volt input. Operates 
tests (10-cycle humidity ae MIL-Std-202A, “joy- ation. The rate of change in I,,. shown in Fig. 3 illus- unit contained in MIL: 
: con- | bomb” and helium leak detection) are used. Gradual trates this point. Comparison of failure rates (Table x sue * 
rength leakage through the seal is believed a major cause of 1) and in the types of failures (Table 2) affecting Martabie, Write ae 
ds are short life. early and recent transistors reveal some of the fruits ee Sie able jon? 
ot was Mechanical shock, vibration and acceleration tests of the planned product improvement program at requirements. 
d lead § Per MIL-T-19500A as guide. : ; CBS-HYTRON, (Fig. 4) and show the high order 
k and An additional test now being evaluated combines of reliability which has already been achieved. 3 
present high temperature with operating conditions. For more information on Transistors circle 74 on inquiry card. THE REFLECTONE CORP. + STAMFORD, CONN. i 


For more information circle 14 on inquiry card. 
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= MODERNIZATION through retrofitting 
with a radically new type of ball bearing to re- 
place conventional gimbal bearings is now feasible. 
Important decreases in drift errors are reported to re- 
sult from the reduction in bearing starting torque by 
a factor of 10 or more when new Dynamic Bearings, a 
development of The Barden Corporation, Danbury, 
Conn., are used. 

The Dynamic Bearing is a self-contained, electro- 
magnetically-powered ball bearing assembly that close- 
ly approaches the minimum friction achieved by knife 
edges, jeweled pivots or flotation devices, yet provides 


Ball Bearing With Near-Zero Torque Upgrades Gyro Performance 


rugged support for relatively heavy gyro suspensions. 
Ease of incorporation into existing units is made pos- 
sible by miniaturized designs which approximate the 
space requirements of conventional bearings (Fig. 1). 

The extremely low torque of the Dynamic Bearing 
is derived by mounting a bearing within a bearing 
(Fig. 2), the outer ring of the sensitive inner bearing 
being mechanically oscillated by an electromagnetic 
drive. This action tends to cancel the friction torque re- 
sisting the rotation of the supported member. The 
small residual torque is the restraint caused only by 
viscous effects, practically an irreducible minimum. 

In tests at the Barden Laboratories, conventional 
low-torque ball bearings of 0.1875”bore under a 2-lb 
radial load show starting torques of 350 dyne-centime- 
ters and running torque of 2C0 dyne-cm. Under the 
same load, Dynamic Bearings having the same bore 
show starting torque equal to running torque—both 
well below 25 dyne-cm. Endurance tests showed no in- 
crease in torque after 1,000 hours of operation in an 
open area without special protection. 

Another advantage of the Dynamic Bearing is that 
it may be lightly preloaded to minimize mass shifts 
with only a moderate penalty in torque increase. The 
low torque conventional bearing previously mentioned, 
under a thrust preload of two pounds has a starting 
torque approaching 1500 dyne-cm. Under the same 
conditions of load and preload, a dynamic bearing of 
the same bore has a starting torque of from 15 to 30 
dyne-cm. 

An external oscillator is required to power the low- 
torque bearing, but since only one watt of power is re- 
quired, the oscillator can be transistorized and made 
compact and rugged. If necessary, the oscillator can be 
located at a distance from the bearing assembly, with 
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FIG. |. DYNAMIC BEARINGS installed in gimbal 


bearings of a retrofit gyro. 


Torque range- 
thrust load 


Torque in dyne-centimeters 





0 5 1 2 306C«44=~«CG 
Load in pounds 


FIG. 3. TORQUE VALUES for Dynamic Bearings 


under radial and thrust loads. 





FIG. 2. CROSS SECTION of Dynamic Bearing 
showing inner and outer bearings and electromag- 
netic drive components. 


two-wire connections extending to any reasonable dis- 
tance. 

Measurements to provide data for the accompanying 
torque-load curves (Fig. 3), which show torque ranges 
for typical Dynamic Bearings, required the develop- 
ment of new high-sensitivity torque-measuring tech- 
niques based on optical principles. Former methods 
based on physical contact between the measuring de- 
vice and the bearing lacked the sensitivity needed to 
accurately detect the new bearing’s resistance to rota- 
tion. 

Aside from its low torque characteristics, the Dy- 
namic Bearing has other design features that are at- 
tractive for upgrading existing gyros and other units 
on a retrofit basis. All components are mounted within 
a cylindrical outer housing, forming a “capsule” as- 
sembly for mechanical protection and for mounting in 


FIG. 4. FIRST PROTOTYPE Dynamic Bearing, with 
later miniaturized versions having flange, threaded 
and plain mountings. 


subassemblies. Also applicable in new gyro and other 
designs, the bearings can be designed to the specific 
needs of the application. Among feasible variations are 
those in size (Fig. 4), in style of mounting (flange, 
threaded or plain) and in detail design (cantilever or 


straddle). 

Although finding its first use in gyros and stabilized 
platforms, the principle of the Dynamic Bearing is also 
useful in new designs for scales, static balancing 
mechanisms or other precision devices where a rugged 
bearing must operate with extremely low torque. In 
gyro applications, its compactness and low-torque to- 
gether with its dust-shielded construction, should open 
the way to a new level of sensitivity, accuracy and 
reliability in guidance and navigation systems, pal- 
ticularly for aircraft and missiles. 


For more information on Dynamic Bearings circle 238 on inquiry card. 
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LARGE—WAVEGUIDE 
DUMMY LOADS 


afety precautions in military equipment bulletins 
- have long emphasized the care that must be 
exercised by personnel working in or near direct beam 
of high-power microwave transmitters. The best method 
for minimizing this danger is to absorb the full out- 


put power of a transmitter undergoing tests and adjust- | 


ments in which actual transmission is not accomplished 
by the use of a properly designed dummy load. 


The recent trend toward high-power microwave ap- | 


plications in radar and scatter communications has 





multiplied many-fold the former need for high-power | 
dummy loads. At the same time, increasingly important | 


missile-tracking and control operations are vulnerable 
to interference, making it necessary for many com- 
ponents of the Armed Forces to operate under strict 


radio frequency discipline when within large areas sur- | 


rounding the testing ranges. 

The Bogart Manufacturing Corporation, 315 Siegel 
St.. Brooklyn 6, N. Y. has developed a full line of 
dummy loads to mate with standard wave guide 
flanges. The new WR4073 Series (Fig. 1), using dry 
VHP lossy material with auxiliary liquid cooling, is 
now available to mate with the WR2100 waveguide to 
absorb and dissipate average powers up to 60 kw and 
peak powers up to 15 megawatts. Other loads in this 
series mate with WR1800 (peak power 11 Mw) and 
WR1500 (peak power 7.5 Mw) waveguides. 

Supplementing its high power and medium power 
dummy load series, the Bogart Mfg. Corp. also has 
announced a series of Bogart Mini-loads for low 
power applications. These tiny terminations also use 
VHP lossy material and come in forms for mounting 
in waveguides (4069 Series), or inserts already 
mounted in a short section of waveguide (4068 Series) . 

The WR4073 Series, Miniloads and Insert Series 
complement the nine waveguide loads comprising the 
4063 Series, developed under Army Ordnance Corps 
sponsorship by the Bogart Mfg. Corp. This series has 
been assigned JAN nomenclature. Catalog sheets giving 
technical specifications of Bogart waveguide and 
coaxial dummy loads are available on request. 


For this literature circle 75 on inquiry card. 
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Du Mont DVST cathode-ray tubes offer the distinct 
advantage of display retention far beyond the capa- 
bilities of usual phosphor persistence, plus the added 
feature of erasing all or part of presentation. This is 
the modern display method, adding virtually all the 
advantages of other types of display to the exclusive, 
inherent advantages of CRT display. 

Write for details... 


DISPLAY RETENTION 


” oU MONr: 





DU MONT now makes available the most com- 
plete capabilities and production models in DVST 
cathode-ray tubes. From 4” to 21” in screen di- 
ameter incorporating both electrostatic and elec- 
tromagnetic deflection. A type and size for every 
application ... 


INDUSTRIAL TUBE SALES 


For more information circle 15 on inquiry card. 





THREE NEW INSTRUMENTS in matching 
enclosures for testing at the three most 
commonly used frequencies...DC, 1 KC 
and 1 MC. Available in three versions, 
automatic, semi-automatic and inexpensive 
manual units with no operator decision 
required. 


AB-3-5 
RANGE 


1 KC LIMIT BRIDGE 


ACCURACY PROD. RATE 





Capacity 
Resistance 


impedance 








100 uuf to 15 uf lower at 
reduced accuracy. 


10 ohms to 5 megohms, 
higher at reduced accuracy. 


10 ohms to 5 megohms, 
higher at reduced accuracy. 


+0.3% Depending on feed apparatus 


—1500 per hour manual feed 
to more than 5000 per hour 


+0.3% with automatic feed. 








+0.3% 








RANGE 


ACCURACY | PROD. RATE 





10 ohms to 100 ohms. 


100 ohms to 
5 megohms. 


Resistance 


5 megohms to 
10 megohms 











+0.3% 


+0.1% Depending on feed apparatus — 


~~ 1500 per hour manual feed 
to more than 5000 per hour 


+0.2% with automatic feed. 








RANGE ACCURACY 


PROD. RATE 





Capacity 


0—1000 uuf in two ranges. 
(+ tolerance 0— 100% 
— tolerance 0—25%) 


+42% from Depending on feed apparatus 
0—500 mmf —1500 per hour manual feed 
1% to to more than 5000 per hour 
1000 mmf | with automatic feed. 














*Can also be used for continuous measurement 


Industrial Instruments has pioneered in the 
design and development of production test 
equipment for key testing and manufacturing 
operations. Let us show how the proper 
equipment can pay off in reduced costs of 
direct labor, higher productivity and consistent 
high quality in your end product. 

Write today for full information to... 


Industrial Justruments Automation Corp. 


89 COMMERCE ROAD, CEDAR GROVE, ESSEX COUNTY, N. J., 


For more information circle 16 on inquiry card. 
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Diode Parametric 
Amplifier 


Mf icrowave amplification, accomplished by a 
relatively new principle, first proposed in 1956 
by A. Uhlir, then with the Bell Telephone Laboratories, 
has been applied in the Varactor amplifier, developed 
by F. S. Harris of Microwave Associates, Inc. The 
Harris technique of parametric, or negative reactance, 
amplification uses a resonant line circuit operating 
on the principal mode of propagation so that one 
cavity serves for both signal and idler resonant 
couplings. The amplifier provides physical separation 
of input and output couplings, and gives high per- 
formance without recourse to isolators, circulators, or 


hybrids. 


COUPLING VARACTOR 


CAPACITO j4 


j | 


HT) He 





PUMP 
(1700 MC)—> 
10 MW 

















FIG. 1. HARRIS REACTANCE Microwave 
Amplifier, Schematic. 


A varactor is a PN junction semiconductor diode 
designed for low loss at high frequencies. Its capaci- 
tance depends upon the voltage across the junction. 
This property and the fact that it has low loss per- 
mit its use in low-noise amplifiers, efficient harmonic 
generators, and high power control circuits. 

Any PN junction diode has a non-linear charge 
voltage characteristic, which is all that is required to 
make a diode amplifier. However, to deserve the name 
“varactor’* and to be a serious competitor of vacuum 
tubes and point contact mixers, the diode must be de- 
signed to minimize high frequency loss. 

To achieve low loss, the mesa-type diffused silicon 
design originated at Bell Telephone Laboratories under 
a Signal Corps contract is used in Microwave As- 
sociates varactors, The junction is produced on slices 
of silicon by solid-state diffusion of appropriate im- 
purities. Then a small “mesa” is formed to reduce 
the capacitance to a value suitable for microwave use. 
The P side of the junction has a large density of 
holes and the N side has a large density of electrons. 
A narrow region at the junction is practically free of 
holes and electrons and is known as the depletion 
region. The capacitance of the junction is, to good ap- 
proximation, the same as that of a parallel plate ca- 
pacitor made of material with the same dielectric con- 


*The name “varactor” was suggested by M. E. Hines of 





Bell Telephone Labs. 





METAL FILM RESISTORS 
a 


NEW! This precision low noise 
metal film resistor meets and ex. 
ceeds requirements with temper. 
ature coefficient of plus or mi- 
nus 50 ppm/°C independent of 
resistance value. Standard tol- 
erance plus or minus | per 
cent. Type WHM-1.125" long 
x .406" diam.—is equivalent 
to MIL Style RN 75, maxi- 
mum voltage rating 500V. 
Type WFH-.781" long x 
.250" diam.—equivalent to 
MIL Style RN 70, maxi- 
mum voltage rating 350V. 
Enclosed in specially 
designed hermetically 
sealed plastic casing 
(patent pending) to 
protect precision re- 
sistor element, 


pecialists in manufacturing quality : 3 
Wire Wound — High Voltage — High Megohm — High : 
Frequency. Our test equipment and standards for 
checking and calibrating are matched only by leading 
laboratories. Write for more information. 











HIGH MEGOHM RESISTORS 


Type H. For electrometer circuits, § 
radiation equipment and as high re- 
sistance standards. Resistance avail- 
able to 100 million megohms. Volt- 
age rating to 15,000 volts. Low 
temperature and voltage coef- 
ficient. Seven sizes, from 34" to 
3" long, of which 2 meet re- 
quirements of MIL-R-14293A. 
Standard resistance tolerance 
10%. Tolerance of 5% and 
3% available. Also matched 
pairs with 2% tolerance. 


For more information circle 17 on inquiry card. 
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stant as silicon and of a thickness equal to that of the 
depletion layer. However, this thickness depends upon 
the voltage applied to the junction. 

Microwave Associates’ MA-1-450 amplifier uses 
one varactor diode mounted in a coaxial cavity. The 
amplifier cavity is generally connected to the receiver 
and the signal source as shown in Fig. 1. If the user 
provides his own pump, it should have the following 
features: Frequency range of 1000-2000 mcs with 
facility for setting to 1 part in 1000; and power out- 
put adjustable from 1 to 100 mw. Other desirable 
features would be: Output frequency independent of 
load resistance (within 1 in 1000); frequency and 
load setting controls independently variable; and 
output impedance such that negligible circuit damp- 
ing is caused at signal or idler frequencies. 

Outstanding features of this system, which have 
become apparent on application to practical systems, 
are: 1) Extremely low noise factors, of the order of 
between 0 and 1 db in the 500 me region, have been 
obtained; 2) large dynamic range, typically 100 db, 
with still higher ranges possible, are accomplished 
without sacrifice of noise figure; 3) immediate re- 
covery from temporary overload and resistance to 
damage from incident power levels results from auto- 
matic mismatch between varactor diodes which re- 
sults at high power level. Also silicon diodes withstand 
far greater overloads than either point contact mixer 
crystals or close-spaced UHF triodes used in con- 
ventional microwave receivers. 4) Output signal is 
equal in frequency and phase to input frequency, re- 
gardless of the exact value of the pump frequency 
(from 2.5 times input frequency to 10 Kmc). 5) Cross- 
modulation interference from adjacent channel strong 
signals is greatly reduced due to the wide dynamic 
range of the diffused silicon varactor and the selectivi- 
ty of the Harris Type of circuit. 6) Silicon varactors, 
unlike germanium diodes, can be advantageously 
pumped with a voltage that enters the positive voltage 
bias region, obtaining large dynamic capacitance varia- 
tions in comparison to static capacitance. This makes 
the negative reactance amplifier a practical, stable de- 
vice which considerably outperforms experiments 
previously described in technical literature. 

This amplifier has been tested in amateur radio re- 
ception at 50 mc, 144 mc. and 432 me. It also has been 
given more quantitative performance tests in the 400 
to 500 mc region on satellite tracking radars, on 
tropospheric scatter systems and on an IGY auroral 
study receiver. Signal-to-noise ratio improvements of 
4 to 6 db in comparison with low-noise planar triode 
vacuum tubes were observed, substantiating the mea- 
sured noise figure of approximately 1 db for the 
varactor amplifier. (“Varactors”, a 13-page illustrated 
technical brochure by Dr. Arthur Uhlir, Jr., Director, 
Microwave R & D, Microwave Associates, Inc., Burling- 
ton, Mass., containing more information on parametric 
amplifiers is available on request). 


For this literature circle 76 on inquiry card. 








In the morning, a school... 


A Show Becomes A School 


At an average trade show, the exhibitor reaches any one visitor for only a few min- 
utes . . . perhaps only to get his name. By contrast, the Automation Exposition ex- 
hibitor has his best customer prospects in front of him for a 90-minute lecture and 
demonstration, 


The exhibitor can present the most complicated technical and economic analyses 


in this ample time . . . to as many as 8 classes of 20 to 150 men each. . 
retaining the advantages of an open exhibit with its thousands of visitors! 


. while 


More than 3,000 clinic registrants will pay to increase their understanding of the 
most modern measurement and control apparatus, military systems, materials handling, 
and other phases of automation at the Fifth International Automation Exposition in 
New York City, November 16 to 20, 1959. 

An exhibit at the Fifth International Automa- 
tion Exposition offers this opportunity to you. Ad- 
vertising and direct mail promotion by the Expo- 
sition Management will help develop your classes 
as soon as your exhibit-clinic room is selected. The 
earlier you select your space, the larger will be 
the number of men made ready for your educa- 
tional-sales effort. 


The Second Military Automation Exposition will 
be held concurrently with the Fifth International 
Automation Exposition and Congress. 


For complete details, contact 

Richard Rimbach Associates, Management 
Fifth International Automation Exposition, 
845 Ridge Ave., Pittsburgh 12, Penna. 
N.Y. Office, 525 Lexington Ave., Rm 359, 
N.Y. 17—telephone Murray Hill 8-0980. 


For more information circle 18 on inquiry card. 














TRANS-SONICS 








T.M. 


QUARTECTOR* 


LIQUID LEVEL 
DETECTION SYSTEMS 








for liquid oxygen 
and rocket fuels 


® No moving parts assure unsurpassed reliability 


® Will not respond to wetting or splashing 





ELECTRONIC UNIT 


Explosion-proof version 
for ground installation 


IN-LINE PROBE 


IN-TANK SENSOR 


Quartector Liquid Level Detection Systems, with no moving parts to stick or 
freeze, detect liquid levels to within + 1/32” with a response time of less than 
40 milliseconds. Operating temperature range is from —425°F to +120°F. 


Quartector systems and instruments are designed for bulk liquid applica- 
tions such as fuel tanks in missiles or other types of pressure vessels, and for 
pumping applications. A real-time indication is provided when the liquid has 
reached pre-selected points in pipe lines or tanks. 


The Quartector sensing element is a piezo-electric quartz crystal mounted 
in a probe or submersible sensor unit, Circuitry consists of a four stage tran- 
sistor amplifier with a transistor detector circuit in the feedback loop, and an 
output control relay. When the crystal is in gas, it is free to vibrate at its natural 
frequency, and oscillation is sustained. When the crystal is submersed in liquid, 
however, its motion is damped, signal output drops, and the output control relay 
is de-energized. 


Splashing, bubbles, and wetting do not affect the sensor. Liquid indication 
is given only when the crystal is completely surrounded by liquid. Safety features 
include a fail-safe and function test procedure. Write to Trans-Sonics, Inc., 
Dept. 12, Burlington, Massachusetts, for Technical Bulletin 1900. 


TRANS-SONICS . 


Precision Wansducons 


For more information circle 19 on inquiry card. 
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FIG. 1. ACTUAL SIZE of 1000 puf Cerafil Capacitor, 


said to be smallest type of ceramic capacitors made. 


FIG. 2. TEMPERATURE CHAR- ~ 


TYPE (80 
TEMPERATURE 
CHARACTERISTICS 


+ 0 

a] 

e -# 

4 

s-4 

+. REFERENCE 
= ~§ INITIAL 25°C 


READING 


ACTERISTIC of one general pur- -w 0 vot 


pose capacitor, Characteristics 5 


vary with type of ceramic em- 


ployed, 


Fh ect20n1c COMPONENTS for 
missile and space systems demand 
greater reliability with ever increasing 
miniaturization, ruggedness and ability to 
withstand extreme environmental condi- 
tions. Completely new concepts, radical de- 
signs and unique processes are made neces- 
sary because new system requirements can 
no longer be met by conventional compo- 
nents. Other electronic components must 
keep the pace set by the transistor in order 
to make full use of the transistor’s volu- 
metric advantages. 

With these present demands and future 
super-critical requirements in mind, the 
Hi-Q Division of Aerovox Corporation un- 
der the leadership of Dr. Antonio Rod- 
riquez, its director of Research, has evolved 
an all-new concept in ceramic capacitor 
fabrication, known as CERAFIL*, which 
meets the most exacting requirements for 
miniaturization and performance. 

Ceramic dielectrics, because of their 
high dielectric constant and versatile elec- 
trical properties, have much to offer to- 
wards miniaturization. To make full use 
of the potentialities of ceramic dielectrics 
for miniaturization, however, they should 
be capable of being formed into a desired 
shape and dimension. 

Unfortunately, the brittle nature of ce- 
ramics imposes certain limitations on the 
processing of thin ceramic dielectrics by 
conventional methods. Ceramic disc ca- 
pacitors of 5 mils thickness are being pro- 
duced but thicknesses of less than 5 mils 
become difficult to handle in a practical 
and economical manner by conventional 
methods. 


* Copyright by Aerovox Corp. 
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Micro-Size, Missile-Rugged Ceramic Capacitor 


Cerafil Technique 


The Hi-Q Division of Aerovox has cir. 
cumvented the obstacle of fragility of very 
thin ceramic sections by employing the 
Cerafil design and technique (Fig. 1). 
Cerafil is the Aerovox trade name for 
ceramic film. The main principle consists 
of forming the thin film of dielectric on 
a substrate, which is one of the electrodes 
and serves as a support for the fragile 
film. With this support, extremely thin 
films can be processed conveniently and 
resulting high capacities obtained. The 
voltage rating is determined by the thick- 
ness of the film, and the temperature 
characteristic by the type of ceramic em- 
ployed (Fig. 2). 

The Cerafil construction consists of a 
single capacitor element or a multiple of 
this capacitor element depending on the 
capacity value required. A capacitor ele- 
ment is a rod of approximately 1/32” 
in diameter and a length determined by 
the length of the unit desired. The bundled 
rods form a cylindrically shaped honey- 
comb structure, the surface to volume ratio 
of which increases with diminishing rod 
diameter. The rod diameter selected is 
the smallest to be within practical methods 
or processing. Other forms and shapes such 
as plates and tubes may also be used as 
substrates. 

In this construction elements of differ- 
ent characteristics may also be combined 
to obtain a resultant characteristic. For 
example, an element of positive temper- 
ature coefficient may be paralleled with 
one of a negative temperature coefficient 
to give a flat characteristic. 
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Current Production 

About three years ago the Signal Corps 
awarded the Hi-Q Division of Aerovox a 
production and facilities contract to man- 
ufacture Cerafil capacitors for general 
purpose applications. These ultra-mini- 
ature capacitors are now in volume pro- 
duction, and are available in any quantity 
in capacities from 10 pyf to 100,000 pyf. 
These miniature units are ideal for tran- 
sistorized circuits in airborne and space- 
borne equipment where weight and space 
are critical and at a premium. 

Cerafil capacitors meet or surpass all 
requirements of MIL-C-11015A, and at 
present are undergoing extended life tests 
at 200 volts DC and 85°C. These groups 
have survived, to date, over 3000 hours 
with no failure. Cerafil capacitors to 
operate at higher temperatures up to 
150°C, and possibly higher, are planned. 


New Cerafil Developments 

By modifications of this technique the 
volumetric efficiency of the design can be 
still further increased. For example, by 
placing parallel dielectric coatings on the 
rod the volumetric efficiency may be in- 
creased almost proportionally to the num- 
ber of dielectric coatings in parallel, 

The Hi-Q Division of Aerovox also 
plans to apply the Cerafil technique to the 
development of precision temperature com- 
pensating capacitors for transistors, esti- 
mated to be in production within 20 
months, Still other techniques of ceramic 
capacitor miniaturization now under de- 
velopment will be announced at a later 
date. 


For more information circle 77 on Cerafil Capacitors 


BOOK REVIEWS 


1959 DIRECTORY OF MISSILE 
MANUFACTURERS, Federal Procure- 
ment Publications, Inc., 10-42 47th Rd., 
Long Lsland City 1, N. Y. 351 p. 8144” x 
11”, $25.00. Manufacturers of Missiles and 
missile components, are identified in terms 
of products; manufactured products, proc- 
esses and services are identified in terms 
of firms. Cross-referenced geographically, 
with complete addresses. 





PRINCIPLES AND APPLICATIONS 
OF ELECTRON DEVICES, by Paul D. 
Ankrum, Cornell Univ., International Text- 
book Co., Scranton 15, Pa., 667 p. 6” x 9”, 
$12.00. Analysis of basic circuits using 
both tubes and transistors, intersperses 
physical background of circuit elements 
with specific circuit application. 








FROM START OF LOGICAL DESIGN 


TO COMPLETED SYSTEM IN MONTHS 


Cee enmoereecsessecseses 


SCHEDULE 
TIMESAVERS: 


TYPICA LEM: 
in 1:10) :18 2,41 With T-PACs you go 


directly from your logical 
design to system wiring. 


Wiring is rapid, 
reliable, and permanent; yet,is 
OPTIMUM SOLUTION: easy to modify at any time. 
System debugging is routine, 
thanks to standard logical 
elements and 
standard waveforms. 


COMPUTER CONTROL Co., Inc. 


For more information circle 21 on inquiry card. 





73 








74 











| 2 5 10 
CONTACT EXCURSIONS (MILLIONS) 


5 








INSULATOR — 
PLASTIC * 
SUPPORT 





tic supporting base. 





20 50 


FIG. 1. ENDURANCE of Conductive Plastic Potentiometers is shown by 


exhaustive life tests. 


MARKITE 
CONDUCTIVE 
PLASTIC 


FIG. 2. CONDUCTIVE PLASTIC 
track is integrally molded with 
mineral-filled non-conductive plas- 












ment application of plastic potentiometer. 


Pressure Transducers Use Plastic Potentiometers 


hip electro mechanical pressure transducer, in 
which a force collector—spring combination is 
used to position an electrical contact along a resistive 
element, has been restricted in the past by design limi- 
tations inherent in wire-wound resistor characteristics. 

The concept of infinite resolution potentiometers in 
displacement type pressure transducers recently has 
been the object of considerable design and develop- 
ment activity. Rahm Instruments, Division of Ameri- 
can Machine and Metals, Inc., Westbury, New York, 
has evolved a complete series of low, intermediate, and 
high pressure transducers (in the 0-1 to 0-7500 psi 
range) incorporating an infinite resolution type poten- 
tiometer. 

The selection of the potentiometer required exten- 
sive investigation of deposited film types of resistor, 
both semiconductor and metallic varieties, and ma- 
terials of a different nature herein described as con- 
ductive plastic elements. The investigation carried on at 
Rahm resulted in the selection of a conductive plastic 
material produced by the Markite Corporation, New 
York 14, N. Y. The criteria for this choice were the 
superior mechanical and electrical characteristics of 
conductive plastics, described below, compared to other 
types of infinite resolution elements. How these char- 
acteristics are contributing to the advancement of pres- 
sure transducer design will also be indicated. 


Conductive Plastic Potentiometer 
Characteristics 


Since the static and dynamic performance char- 








acteristics of any displacement type transducer utiliz- 
ing a potentiometric output are intimately related to 
the physical and electrical properties of the resistor, 
the most significant features of the potentiometer 
structure are presented here for review. 

The principal performance factors to consider in 
selecting a resistive element for pressure transducer 
design are wear, contact resistance variation, friction, 
temperature behavior, and resolution. 

Wear: The enduring surface characteristics of the 
Markite conductive plastic can best be represented by 
the total resistance change as a function of brush ex- 
cursions. Fig. 1 shows the average change in resistance 
for four ranges of potentiometers subjected to 50 mil- 
lion contact excursions. The life of the conductive 
plastic potentiometer far exceeds that of most pressure 
sensors under continuous cycling; the sensing element, 
not the potentiometer determining the life of the trans- 
ducer. 

Contact Resistance Variation: The contact resistance 
between the plastic element and wiper arm is not ap- 
preciably affected by a number of contact excursions 
(Fig. 1). The critical velocity of a wiper moving over 
the conductive plastic is much higher than that of a 
wiper moving across the winding of a wire-wound 
potentiometer, because conductive plastic has an ex- 
tremely hard, smooth surface, free of irregularities. 
Altheugh most users of potentiometric device desire 
the protection against open circuits, with a wire wound 
resistor there can be no guarantee against such fail- 
ures. With a Markite resistor, the open circuit condi- 





tion will not occur short of complete destruction of the 
element through excessive power dissipation or rupture 
of the mechanical system of the transducer. 

Friction: The coefficient of friction at the point of 
contact of the wiper and the resistive element in any 
potentiometric design has been a major deterrent in 
realizing the full static performance capabilities of 
potentiometric transducers. The sensing element in a 
displacement type transducer is a force collector or 
prime mover. If the sensing element is required to 
overcome appreciable friction, not only are the char- 
acteristics of the spring loaded element no longer 
linear, but large frictional errors results. On the other 
hand, the extremely low coefficient of friction of con- 
ductive plastic potentiometers permits the designer to 
incorporate this type of resistor in high motion- 
amplification transducers. 

A further advantage of the low coefficient of fric- 
tion is that high contact forces can be used (20-30 
grams) without significantly increasing the friction 
with the system or reducing the life of the unit, while 
for optimum performance of a wire wound potentiome- 
ter, contact forces are maintained between 3 and 4 
grams. The higher contact forces made possible with 
conductive plastic elements are an asset when the unit 
is subjected to vibration, enabling test unit perfor- 
mance under higher G loadings without discontinuities 
between the contact arm and the conductive plastic ele- 
ment (Fig. 2). 

Temperature: Temperature tests on conductive plastic 
potentiometers show that the elements exhibit a nega 
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FIG. 3. AIRSPEED TRANSDUCER combining hig) 


reliability with miniature size, is typical Rahm Instr. 
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ive temperature coefficient (—0.0003 to —0.0004 
ohm /ohm /Deg C from 0°C to 100°C). Although the 
elements can be shunted with a material of positive 
temperature coefficient to minimize this resistance 
change, this generally is not required in a potentiome- 
tric device. The change in linearity at elevated temper- 
atures is extremely small. 

Resolution: Resolution measurements have been made 
on the Markite element to four millionths of an inch. 
This was the limit of the available measuring equip- 
ment. This practically infinite resolution allows 
versatility in meeting specific pressure transducer re- 
quirements. The transducer can be designed for small 
deflection, thereby reducing the stresses in the sensing 
element and increasing the life of the transducer. High 
resolution of the Markite element also permits the de- 
sign of pressure transducers of high sensitivity. 


Pressure Transducer Designs and Ranges 
Miniature Pressure Transducers: The Rahm Model 134 
consists of a 7g” diameter capsular pressure sensing 
element which actuates the wiper of a precision con- 
ductive plastic resistor. The output, in terms of resist- 
ance ratio, is linearly proportional to pressure input. 
Instruments in this group are available in ranges from 
0-15 psi to 0-300 psi in absolute, differential, and gage 
pressure configurations. Designed for severe environ- 
mental conditions, without sacrifice of static perfor- 
mance, a high order of reliability was also achieved in 
this unit. 

Higher Pressure Ranges: The Rahm Model 98, utiliz- 
ing a Bourdon tube pressure sensing element, uses the 
Markite potentiometer to measure higher pressures up 
to 7500 psi in various media, including corrosive acids 
and reducing agents. As in the miniature unit, high 
performance and reliability have been combined. 

Low and Intermediate Pressure Ranges: Model 155 
transducers cover the range 0-1 to 0-150 psi for those 
environmental applications requiring the utmost in re- 
liability and performance under high-G vibrations. All 
ranges in this group are available with infinite resolu- 
tion potentiometers, including dual and/or function- 
alized output. This model can also be provided with 
an all stainless steel welded construction for corrosive 
media. 

Special Transducers: Other Rahm instrumentation in- 
corporates the conductive plastic element in a series of 
altitude and airspeed transducers (Fig. 3) and in cer- 
tain special applications, functionalized output is pos- 
sible. 

Missile and space flight instrumentation require 
continuing refinements in durability and performance 
under the conditions of high vibration, shock, and tem- 
perature ambients. The replacement of the ultra-fine 
wire wound potentiometer with a product of superior 
wear and resolving properties is one step in the direc- 
tion of greater reliability. 


For more information on Rahm Transducers circle 78 on inquiry card. 


For more information on Markite Plastic Potentiometer 
circle 79 on inquiry card. 
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be 
HYDROGEN | 


THROUGHOUT HISTORY......-. 
BOLD MINDS have sought to understand 
the forces at work in the universe, and as they devel- 
oped working hypotheses, endeavored to turn all 
knowledge to their own purposes, devising philosophi- 
cal and mechanical systems of their own. 

As old hypotheses become inadequate or unten- 
able, thinking men devise new ones. So the concept 


ATOMIC SYSTEM 


ENGINEERS — SCIENTISTS 


is order and organization in 
MACROCOSM and MICROCOSM an 
underlying principle of the universe... 
or does a fundamental state of 
randomness prevail in the cosmos. 

as might be expressed 
by the multinomial 
formula at left? 


~ 


EARTH—LUNAR SYSTEM 


ELECTRON 


of a “flat” world has changed to an oblate orbiting 
spheroid—mere speck in a vast and expanding uni- 
verse; so “empty” formless space is regarded as a 
curved continuum occupied by random knots of tur- 
bulence (creating the new branch of mechanics — 
hydromagnetics). 

Today new horizons of discovery and surmise arise 
before the speculative mind. 


ENGINEERS AND SCIENTISTS AT REPUBLIC FEEL KINSHIP WITH ALL BOLD MINDS OF PAST AND 
PRESENT, AS THEY FACE THE EXHILARATING CHALLENGES OF CREATING VEHICLES TO FLY IN 
ENVIRONMENTS WHERE NEW APPROACHES IN THERMO/AERODYNAMICS MUST BE MADE...AS WELL 
AS APPROPRIATE PROPULSION AND ELECTRONIC SYSTEMS TO POWER AND GUIDE TRANSIT IN SPACE 


Groups of Research, Development and Experimental Engineers and Scientists at Republic Aviation 
are now working on projects over the whole range of aeronautics and astronautics—from supersonic and 
hypersonic weapons systems, both manned and unmanned, to plasma propulsion and space electronics. 


Imaginative professional men at many levels of experience are invited to inquire 
about opportunities indicated below: 


ELECTRONICS 


Inertial Guidance & Navigation 

Digital Computer Development 

Systems Engineering 

Information Theory 

Telemetry-SSB Technique 

Doppler Radar 

Countermeasures 

Radome & Antenna Design 

Microwave Circuitry & 
Components 

Receiver & Transmitter Design 

Airborne Navigational Systems 

Jamming & Anti-Jamming 

Miniaturization- 
Transistorization 

Ranging Systems 

Propagation Studies 

Ground Support Equipment 


THERMO, 


Designs 


Physics 


Lote cdocte ote onto ste adooferte nfo ate ofeateetonteetestpatecteotoots 


A new $14,000,000 Research Cen- 
ter—to be completed this year — 
is part of Republic’s far-ranging 
R&D programs aimed at major 
state-of-the-art breakthroughs in 
every flight regime & environment. 





AERODYNAMICS 

Theoretical Gasdynamics 

Hyper-Velocity Studies 

Astronautics Precision 
Trajectories 

Airplane/ Missile Performance 

Air Load and Aeroelasticity 

Stability and Controls 

Flutter & Vibration 

Vehicle Dynamics & System 


High Altitude Atmosphere 


Re-entry Heat Transfer 
Hydromagnetics 
Ground Support Equipment 


PLASMA PROPULSION 

Plasma Physics 

Gaseous Electronics 

Hypersonics and Shock 
Phenomena 

Hydromagnetics 

Physical Chemistry 

Combustion and Detonation 

Instrumentation 

High Power Pulse Electronics 


NUCLEAR PROPULSION 
& RADIATION PHENOMENA 


Nuclear Weapons Effects 
Radiation Environment 
in Space 
Nuclear Power & Propulsion 
Applications 
Nuclear Radiation Laboratories 


Send resume in complete confidence to: 
Mr. George R. Hickman, ENGINEERING EMPLOYMENT MANAGER — DEPT. 19-D 


STEP Usssaas AVITATZaon 


FARMINGDALE, LONG ISLAND, NEW YORK 





For more information circle 22 on inquiry card. 





Advantages to System Designer 


AY INFRARED detector of new, miniature de- 
sign, (Fig. 1), utilizing the photoconductive ef- 
fect in indium antimonide,, has been developed by 
Radiation Electronics Corporation, 8241 North Kim- 
ball Ave. Skokie, Illinois. In conjunction with auxiliary 
components described below, this detector (Model 
PC-02) is currently being used as the basic element 
of infrared detection and measurement systems. Its 
high sensitivity, relative ease of cooling, low micro- 
phonic susceptibility and extremely fast response make 
it particularly advantageous for missile and other air- 
borne applications. 

The properties of the PC-02 detector are given in the 
Table, also the spectral response is shown in Fig. 2. 
The spectral response of the indium antimonide photo- 
conductive detector is of special interest for dis- 
crimination against sky background clutter. By utiliz- 
ing the spectral region between 3.5 and 5 microns, 
which corresponds to a prominent infrared “window”, 
the effect of scattered sunlight and emitted thermal 
background radiation may be minimized. The detector 
time constant, wave length response and high sensi- 
tivity at the dry ice point (—78°C) are of particular 
interest for high speed airborne search systems and 
advanced air-to-air homing missiles. Other representa- 
tive applications are discussed below. 

The high sensitivity of the detector at the dry ice 
point is important since cooling may be achieved by 
means of relatively simple and reliable cryostats. A 
typical cooling unit, consisting of the cooling head 
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FIG. 1. INDIUM ANTIMONIDE is 
tive element in the new Model PC-02 infrared de- 
tector. Cooling head for liquid COz is also shown. 


the photosensi- 


INDIUM ANTIMONIDE DETECTOR 
PROPERTIES MODEL PC-02 


*Noise Equivalent 
Power (NEP) — 1-2 x 10°’ watts, 500°K blackbody source, 
| cps bandwidth at 400 cps, | x | mm 


area 


Cell Area — 0.5 x 0.5 mm to 2 x2 mm 
Operating 

Temperature — Dry ice point (—78°C) 
Resistance — 40-200 ohms 
Time Constant — Less than | microsecond 
Window — Sapphire 


*Noise Equivalent Power is the average watts required to give 
a signal equivalent to the rms noise from the detector. 


(Fig. 1) and a small bottle of liquid COz, will provide 
cooling for normal operations for a period of about 
18 hours per pound of liquid COs. 

Since this detector is a low impedance device, it was 
necessary to develop special transformers and pre- 
amplifiers to fully utilize its sensitivity. A transistor- 
ized pre-amplifier and a vacuum tube pre-amplifier are 
now being manufactured for use with this and other 
low impedance devices. The frequency response of 
these amplifiers may be extended to two megacycles 
permitting adequate utilization of the detector’s short 
time constant for high information-rate applications. 

The photoconductive InSb detector is being used as 
the basic element of a high speed radiometer. This 
instrument is capable of detecting thermal transients 
of 10 microseconds duration, thereby providing 
temperature profiles of rapidly moving objects. Such 
rapid temperature variations may be detected over 
a room temperature (20°C) surface with a sensitivity 
of 0.1°C. It is expected that this radiometer will find 
use in wind tunnel and shock tube determinations of 
temperature profiles of missile and aircraft sections 
undergoing simulated high speed flight. 

An important application of the detector is its use 
in high speed thermal scanning or imaging devices. 
Scanning equipment has been constructed which will 
scan a moderately large field of view at a rate of 
several frames per second. Relatively low susceptibility 
to microphonic noise permits full utilization of the 
detector’s sensitivity in the presence of vibration and 
other mechanical motions. High speed InSb scanning 
devices are capable of sensing variations of 0.1°C 
over ambient temperature surfaces. 

Scanning systems, using these detectors and auxiliary 
components, may be applied to airborne early warn- 
ing, air-to-ground thermal mapping, and battlefield 
reconnaissance. 
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WAVE LENGTH, MICRONS 


FIG. 2. SPECTRAL RESPONSE curve of photocon- 


ductive Indium Antimonide detector. 


FIG. 5. SENSITIVE, HIGH SPEED IR devices are 
made possible by short time constant, low noise an 
high sensitivity of PC-02 detector. Thermograph of 
face and head shows temperature variations © 
0.1°C. Contrast between black and white areas cor- 
responds to 2°C. 
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Digital Encoder has Unique 
Magnetic Readout Technique 


Magnetic Readout, a principle successfully used in 
computer memories, is being applied by ASCOP in 
their new Model EPD-3 Shaft Positon Digital Encoder 
which is said to offer broad advantages over con- 
ventional shaft-position readers. By using a magnetic 
readout, exceptionally rapid access is achieved without 
moving or rubbing parts other than the shaft. Since 
there is no dependence on physical or optical contact, 
there is no deterioration of reading ability because 
of wear or dirt, and unusually long, trouble-free life 
can be expected. This makes the Model EPD-3 par- 
ticularly advantageous for applications where long 
unattended operation in poor environments will not 
alter its reliability. 




















SCHEMATIC DIAGRAM of magnetic readout 
technique in the Ascop EPD-3 shaft position digital 
encoder (patent pending). 


A shaft-mounted barium ferrite disc is radially spot 
magnetized in discrete code spots arranged in con- 
centric tracks around the wheel (See Figure) Above 
each track a small ferrite toroid is mounted. When 
the toroid is above a magnetized spot, the spot’s mag- 
netized field causes the toroid to saturate. When a 
constant current interrogate pulse is passed through 
the toroids a voltage pulse appears across those which 
are not in a magnetic field (saturated condition) at 
the time. Parallel outputs from the toroids then indi- 
cate in binary code the exact angular position within 
¥° of the ferrite disc, whether it is at rest or rotat- 
ing as fast as 10,000 rpm. 

Because of the type of readout, shaft positions can 
be read on demand at any desired rate up to 5 mega- 
cycles per second. Since the torque is low, (0.2 in-oz 
breakaway), practically no load is placed on the shaft 
to which it is attached. The low output impedance of 
the device assures that the encoder can be placed at a 
considerable distance from following computer or 
logical circuitry, which might include data logging 
equipment or shift-register/computer combinations. 

Specifications of the EPD-3 include 14° resolution 
on 3” disc; dimensions, 334” dia x 1.391” long, with 
3/16” shaft; output, 70 ohm parallel, on demand; 
max, speed, 10,000 rpm, with full count in 1 revolu- 
tion for single disc model. 

The Model EPD-3 is one of many possible analog- 
to-digital shaft position encoders using the new 
ASCOP readout technique. 

(From 4-page technical brochure, Applied Science 
of Princeton, P. O. Box 4A, Princeton, N. J.) 
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Another outstanding advance in potentiometer 
design by Clarostat imagineering... 

Clarostat Series 55 Multi-Turn Precision Poten- 
tiometer exceeds all applicable MIL specifications. 
The new design permits up to 20% greater wind- 
ing length in a given 10-turn outside diameter. 
Maximum protection against environmental 
humidity, salt spray, shock and temperature 
extremes. 

Available in wide range of electrical and me- 
chanical characteristics. 
®@ Write for complete details. 














Minimum runout. Minimum end resistance. Minimum 
“noise.” Maximum stability. Maximum resolution. 


Servo and bushing mountings. Panel ball bearing. Oil- 
impregnated sleeve rear bearing. 

Center-tapped. Functional outputs obtainable by 
resistance-loading each side of center tap. 

Tap leads welded to resistance element. Any practical 
number available. 

Terminal leads also welded to resistance element. 
Gold-plated terminals. 

BY Flexible design readily modifiable to your requirements. 


} Since 1921, Experienced Resistor Experts! 
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FIG. 1. PORTABLE ENVIRONMENTAL ROOM for testing 


or assembly under closely controlled atmospheres is also used 


#: 


as a computer housing facility. 


Portable Environments for Testing, 


Assembly or Computer Operations 


poms CRITICAL testing, delicate assembly 
operations and computer facility specifications 
often demand closely controlled atmospheres. To pro- 
vide improved results in such areas, a completely porta- 
ble environmental room has been developed in which 
heat, cold, humidity or dehumidity are regulated with- 
in very close tolerances. 

Portable environmental enclosures thus permit quick 
conversion of established manufacturing and engi- 
neering facilities to handle operations requiring a new 
order of environmental control without the disruption 
and cost of major new construction. The room (Fig. 
1) is a development of the Hotpack Company, Inc., 
Philadelphia 35, Pa. 

For specialized assembly procedures involving sealed 
relays, transistors, potentiometers and other sensitive 
electronic components, a constant temperature of 73°F 
(+1°F at control point) and a relative humidity of 
35% is maintained within the room. Special air filter- 
ing and purifying equipment, capable of removing dust 
particles of less than one micron in size, are built in. 
Temperature ranges to 125°C allow the room to 
double as a test chamber for components requiring 
JAN, ASTM, MIL-STD-202-A heat and humidity tests. 
The work table is easily removed from the room to per- 
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mit large scale placement of the components for the 
test period. Room is designed to accomodate racks for 
this purpose. Humidity of the room is adjustable from 
20% to 98% R.H. When used as a computer housing 
facility, refrigeration and humidity control units act to 
compensate for temperature and humidity changes 
which retard computer system efficiency. 

Conditioned air within the room is mechanically 
convected by a large capacity blower, to insure each 
part of the room the same quantity of heat and 
humidity. Although the air flow velocity is slight, air 
movement is sufficient to prevent “pocketing” of 
heated vapor and to provide constant temperature 
levels. 

Positive air pressure within the room prevents in- 
filtration of outside air which could disturb or con- 
taminate the interior environment. An open coil heater 
design exposes all heater surfaces to the channeled air 
current to eliminate temperature “overshoot” during 
thermostat operation. Other temperature safeguards in- 
clude an adjustable automatic over-temperature con- 
troller to prevent dangerous heat increases in event of 
thermostat failure or improper adjustment, and a built- 
in pilot light and alarm system provide instant indica- 
tion of heater circuit failure. 


FIG. 2. SECTIONALIZED DESIGN permits quick assembly or disassembly, 


or adjustment of room size by addition of additional center sections (on left) 


Accurately controlled relative humidities are main- 
tained without condensation or interference with 
temperature control by atomization of tempered water 
into vapor. Water is first passed through a filter which 
removes all foreign matter, and is then passed to the 
inlet regulator for processing into thin vapor. 


Facility is Quickly Re-located 


The sectionalized, prefabricated design of the room 
permits easy assembly or disassembly within a few 
hours. No specialized labor, blueprints or complicated 
assembly procedures are required for installation. Also 
rooms may be moved and relocated as requirements 
change without excessive labor costs or loss of ma- 
terial. Room size may be increased by simple insertion 
of additional center sections (Fig. 2). 

Construction is heavy duty aluminum with all frame- 
work reinforced for greater strength and durability. 
Double floor construction provides space for com- 
puter cables, etc. In addition, rooms are adaptable for 
recessed mounting to form an integral part of the in- 
stallation. 

Extra precautions are included to eliminate dust and 
dirt. A single sheet vinyl floor covering is used to avoid 
cracks that might accumulate dust and hamper clean- 
ing operations. 

All power switches, through wall connections, and 
other interior electrical devices are recessed into the 
wall to reduce dust catching. All joints between the 
sections are tightly sealed. Windows are of the 
double glass type to protect against air loss and pre- 
vent dust infiltration. 
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MILITARY SYSTEMS DESIGN 
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Pinpoints All Circuit Flaws Instantly...Plots and 
Simplifies Test Procedure...Provides a Permanent Record! 


DIT-MCO’s revolutionary Matrix Chart is the only error location device which puts all 
circuit information... errors, circuit numbers, type of flaws, etc. ... directly in front of the 
operator of this Automatic Electrical Circuit Analyzer. It plots the entire test sequence and 
pinpoints every circuit flaw... instantly! Horizontal and vertical indicator lights cross 
reference to indicate the exact error location, circuit number and type of flaw. As errors 
ore detected, they are recorded on the proper matrix square and the test continues. 


Once the test sequence has been completed, all corrections are made direct from the 
Matrix Chart. This group correction feature saves up to 90% of error correction and/or 
interpretation time by eliminating time-consuming searches through complex manuals and 
wiring diagrams. After corrections have been noted on the Matrix Chart, it provides a 
complete record of test circuits, test specifications, instructions, results and modifications. 
This concise, understandable record improves interdepartmental communications and 
provides co-ordination through all stages of planning, production and maintenance. 
Non technical personnel easily master operation of the Analyzer and use of the Matrix 
Chait System. The final Matrix Chart can follow the product for future overhaul and 
Maisteriance use. 


DIT-MCO, Inc. employs an expe 
tienced staff of sales engineers in 
the field. Contact your field sales 
engineer or write for important 
facts about DIT-MCO Automatic 
Electrical Circuit Analyzers. 











PLUGBOARD 
PROGRAMMING 
SPEEDS TESTING! 








DIT-MCO, INC. 


ELECTRONICS DIVISION © BOX 02-27 
911 BROADWAY e KANSAS CITY, MO. 


Partial List of DIT-MCO Users 


Aircraft Radia Corp. @ AiResearch Manufacturing Co. @ American Bosch Arma Corp. @ American 
Machine & Foundry Co. @ American Motors @ Amphenol Electronics Corp. @ Autonetics, A Division 
of North American Aviation, Inc. @ Bell Aircraft Corp. @ Bendix Aviation Corp. @ Boeing Airplane 
@ Cessna Aircraft Co. @ Chance Vought Aircraft, Inc. @ Chrysler Corp. @ Convair @ Douglas 
Aircraft Co., Inc. @ Dukane Corp. @ Electronic Products Corp. @ Fairchild Aircraft Division 
@ Farnsworth Electronics Co. @ Frankford Arsenal @ General Electric Co. @ General Mills, Inc., 
ical Division @ General Precision Laboratory, Inc. @ Goodyear Aircraft Corp. @ Grumman 
Engineering Corp. @ Hazeltine Electronics Division, Hazeltine Corp. @ Hughes Aircraft 
@ International Business Machines Corp. @ Jefferson Electronic Products Corp. @ Lockheed Aircraft 
.» Missile Systems Division @ Martin, Baltimore @ Minneapolis-Honeywell, Aeronautical Division @ 
ola, Inc. @ Northrup Aircraft, Inc. @ Pacific Mercury Television Mfg. Corp. @ Radio Corp. of 
America @ Radioplane Co. @ Raytheon Manufacturing Co. @ Servomechanisms, Inc. @ Sikorsky 
Aircraft @ Gyroscope Co, @ Summers Gyroscope Co. @ Sun Electric Co. @ The Swartwout Co., 
Autronic Division @ Temco Aircraft Corp. @ Thompson Products @ Topp Industries Inc. @ Trans World 
Aitlines @ U, S. Naval Air Station Overhaul and Repair Depots @ U. S. Naval Ordnance Laboratory, 
Ook @ Verto! Aircraft Corp. @ Western Electric Co. @ Westinghouse Electric Corp. 


Jumper-wired plugboard programming permits use 
of simple, suttalerwert adapter cables. Circuit 
modifications never present headaches use cil 
changes are easily made by re-jumpering the read- 
ily accessible plugboards. 
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Standard Microphones for 
Sound Pressure Measurements 


New line of standard sound pressure microphones, 
having virtually infinite acoustic impedance and de- 
signed for making accurate sound pressure measure- 
ments over very wide frequency and dynamic ranges, 
are stiffness controlled over the specified frequency 
ranges and introduce negligible phase shift errors 
making them ideal for accurate reproduction of acous- 
tic transients. These microphones are suitable for 
measurement of not only conventional sound pressure 
levels but also blast pressures and shockwaves such as 
are generated by gunfire or explosions. 




















TABLE 1. SOUND PRESSURE MICROPHONE 
CHARACTERISTICS 

Frequency Open Ckt. Threshold* 
Model Range Sensitivity Rise Time db vs | ubar 
No. cps uv/ubar = w_ sec ike 10ke 
M-125 20-30,000 23.6 10 —66 —86 
M-214 20-70,000 12.5 3.5 —52 —72 
M-215 
M-213 20-90,000 8.0 2.5 —46 —66 





*Threshold is the equivalent sound pressure level per | cycle 
band-width to generate a signal equal to the thermal noise volt- 
age of the microphone. 


The fundamental piezoelectric constant of the ADP 
(Ammonium Dihydrogen Phosphate) crystal used as 
the active element is employed for the conversion of 
acoustic energy into electrical energy; the microphones 
behaving essentially as primary standards insofar as 
sensitivity and stability are concerned. 

The smallest unit, M-213, is best suited for measur- 
ing transients with extremely fast rise time, for free 
field measurements with minimal diffraction errors or 
in making sound pressure measurements well into the 
ultrasonic range. Models M-214 and M-215 are some- 
what larger, have increased sensitivity and lower 
threshold. These make ideal probes for introduction 
into conduits or chambers for measuring intensity and 
phase of wavefronts in traveling or standing wave 
systems. Model M-125, having highest sensitivity and 
lowest threshold, is particularly suitable for accurate 
calibrations of sound fields throughout the audible 
frequency spectrum. (From Data Sheet 21-17, which 
also lists accessory equipment for sound pressure 
measurement. Kin Tel Div. Cohu Electronics, Box 623, 
San Diego 12, Calif.) 
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A Logical 
Deduction 


[Because] the design of an NJE SOLID STATE 
transistorized power supply permits no 
compromise with quality; 

Because|every transformer and choke is a 
MIL-T-27-A style unit; every resistor is 
wire-wound; every capacitor is the finest of 
its type; 

every component is significantly 
derated at the worst combination of line, 
load, and ambient conditions, including 
repeated short circuits and critical partial 
overloads; 


[Because]NJE “regulation” is the total of the 
worst simultaneous combination of line and 
load effects, static and dynamic; 
[Because] NJE circuitry provides stability, 
against both time and temperature, better 
than the rated regulation; 

[Because] we build all 14 standard models 
from three mass-produced ‘‘building 
blocks”, very competitively, despite higher 
quality, 

{It follows that] your best buy in a transis- 
torized power supply is NJE SOLID STATE. 





QED... ' 
choose NJE 





~ 
$S-32-20, 

rear view, 
showing swing-out panel. 





MODEL | VOLTS; AMP.] MODEL /| VOLTS | AMP. 





$S-7-15 | 0-7 0-15 F TR-36-1 0-36 | 0-1 





SS-10-10 | 0-10 | 0-10 | SS-1603} 0-160] 0-1.5 





$S-10-50 | 0-10 | 0-50 §SS-1605| 0-160/ 0-3.0 





TR-18-2 | 0-18 | 0-2 § SS-3600} 10-36 | 0-50 





$S-32-3 | 0-32 | 0-3 §SS-1503 | 100-150 | 0-1.5 





$S-32-10| 0-32 | 0-10 J SS-3003 | 200-300 | 0-1.5 





$S-32-20| 0-32 | 0-20 § SS-1505 | 100-150} 0-3.0 
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345 Carnegie Avenue, Kenilworth, New Jersey 
CH 1-1500 TWX - Roselle, N. J. 51 FAX-FFP 
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FIG. 1. CONVENTIONAL-appearing gage 
embodies many safety features required to 
minimize danger in liquid oxygen service. 


Gx the impact of the first atomic bomb 
in Japan in August, 1945, nothing has excited 
the imagination of our civilization as have the guided 
missile and the rocket. Few people realize, however, 
the magnitude of the careful planning to avoid the 
inherent danger lurking behind every attempt to 
launch a liquid oxygen (LOX) and hydrocarbon- 
powered rocket. 

Liquid oxygen, according to our chemists and 
scientists, is one of the better-known oxidizers. When 
it is allowed to contact kerosene or other hydrocar- 


bons, it will set off an explosion if confined. If only 
partially confined, it will burn with fierce intensity to 
develop extremely high pressures. . 

Jels will often form in the LOX formulation. These 
jels are highly sensitive to the impact of metallic chips 
or other foreign bodies with diameters as small as 
0.002 inches. In this respect LOX is much like nitro- 
glycerine. 

When it is not being used, liquid oxygen must be 
stored in the equivalent of very large thermos-type 
containers or bottles which are vented to the atmos- 
phere. Great care must be taken when the mixture is 
being transferred or pumped to tanks located within 
a rocket or missile. All piping, valves and pumps must 
be cleaned and freed of hydrocarbon traces. If trans- 
ferred by helium, rather than pumps, the helium and 
all instrumentation used in conjunction with the trans- 
fer must be clean and dry, and pressures must be care- 
fully monitored. 

Since LOX has a density of 1.14 and a normal tem- 
perature of minus 300°F., transferral by the helium 
method is simpler and safer. Because this inert and 
lower density gas is interposed between the liquid 
oxygen and vital handling system components, the 





pressure indicator and other instruments are not sub. 
jected to extreme cold temperatures. 


New Instruments For LOX 

During the past year, the Helicoid Gage Division 
has concentrated on the design and manufacture of 
pressure gages for LOX and allied services. No effort 
has been spared on the part of engineering and re. 
search to provide suitable products for these services, 
which in the main, must be produced to detailed cus- 
tomer specifications (Fig. 1). 

The pressure element, within the indicating gage, 
is usually made of type 316 stainless steel. Since clean- 
liness is an important requirement, a special bleeding 
feature is incorporated for use in purging all internal 
surfaces. Should any liquid oxygen enter this unit, 
there must be no chips or foreign matter to cause pre- 


















Magnetic Multiplexer Is New Electronic Commutator 


High-speed Multiplexing of strain gages, thermo- 
couples, and potentiometers, without preamplification, 
in missile telemetry, aircraft logging systems and auto- 
matic checkout systems is being accomplished by 
means of a new system of low level commutation de- 
veloped by the Cubic Corporation, San Diego 11, 
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Calif. 


MAGNETIC MULTIPLEXER, System Block Diagram. 
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The new device combines magnetic null detectors 
and transistor circuitry to achieve sampling rates to 
5000 channels per second on a total of 1000 channels 
in a miniature 12-inch cube weighing only five pounds 
and consuming only 8 watts power. 


The new magnetic multiplexer (See Figure) em- 
ploys a subminiature magnetic null detector for each 
input channel. The null elements are turned on, one 
at a time, by a carrier switching matrix, and their 
outputs are series-connected to drive a single tran- 
sistorized gated amplifier. Multiplexer output is de- 
rived from a major feedback loop which compares the 
amplifier output with the channel input level at each 
magnetic null detector by means of a feedback wind- 
ing. The resultant channel gain is determined solely 
by the turns ratio of the input and feedback winding 
of each magnetic null detector. 

Multiplexing is accomplished by switching the car- 
rier to each null detector in turn, without interrupting 
the low-level signal lines. The minimum dwell time 


~ on each channel is determined primarily by the time 
































required to smooth out ferro-magnetic noise, rather 
than by hasic system rise-time considerations. A prac- 
tical lower limit is 200 psec, corresponding to a com- 


scale output of 5 volts with 50 “amps at the cham 


New Instruments Required imfic 


E. H. GRAUEL, Helicoid Gage Division, American Chain & Cable Company, In 


mature firing and a resultant explosion. FIG. 

Most rocket and missile engineers use 14” stainless Gac 

steel tubing for lines to the pressure gages and specify — 
7/16”-20 internal connections (AND 10050-4) on 
gages. Others use the special 7/16’”-20 external con- 
nection (MS 33514). The 9/16”-18 Aminco con- 
nection is also a popular choice, Any of these connec- 

mutation rate of 5000 cps. And faster sampling rate FIGS 

to 50 ke, may be achieved by operating several s MEI 

of channels simultaneously, time interlacing acco exce 

plished by sampling their outputs sequentially. dirt 

The magnetic elements are basically current-sen leftl 

tive devices, and input sensitivity is best specified | fror 

those terms. Typical Multiplexer designs provide f rd : 


input. The input impedance for each channel is 9 
proximately 40 ohms, and series input resistance 
normally added for range calibrations. Typical 
with a 120-ohm strain gage providing a 10 mv op 
circuit output, the total input channel resistance wot 
be adjusted to approximately 200 ohms, to provit 
proper full scale calibration. 

Accuracies of 0.1% to 1% of full scale output, ¢ 
pending on sample rate and temperature extrem 
are claimed for the new system. Shock and vibrati 
capabilities are well within the requirements of spa! 
vehicle applications, and operation up to 100°C 
expected by the fall of 1959. Systems for use in 
stricted temperatures such as those in aircraft fig 
test, can be furnished at the present time. Operati 
life in excess of 20,000 hours is anticipated. (Fr 
4-page bulletin, “The Magnetic Multiplexer”, Cu! 
Corporation, 5575 Kearny Villa Rd., San Diego 
Calif.) 
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SEALING GASKETS 









































Pi Lass 
| | —_- sare -1-case 
SOLID FRONT 
{i REAR COVER 
a —<t—— PLATE 
| . 
SECURING SCREW 
| 
Tv 
AND 10050-4 
AND OTHERS 
BLEED SCREW 
BACK CONN. 
FIG. 2. SOLID FRONT Missile 


Gage construction with bleed con- 
nections. 


FIG. 3. CAM-ROLLER MOVE- 
MENT eliminates spur gears with 
excessive play and friction due to 
dirt and dust. In this movement, 
lefthand roller helix releases cam 
from roller groove at minimum 
dial graduation, for protection 
against sudden vacuum. 
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iquid Oxygen Systems 


tions, in addition to standard pipe thread, can be 
supplied on any type of pressure gage made by Heli- 
coid. 

When personnel must take frequent pressure read- 
ings from a LOX unit and stand close to the pressure 
indicator, Helicoid’s Safe-T-Case Gage should be speci- 
fied. These gages provide additional safety, particu- 
larly for the many unforeseen conditions which could 
arise. 

Should an explosion occur, the operator is protected 
by a solid front wall in the case. Furthermore, if the 
Bourdon tube should corrode or rupture, the thin 
back of the case will deflect outward to permit the 
built-up and expanded gas to escape. The dial and 
glass on the unit’s front, remain intact and undamaged. 

Design of the Safe-T-Case Gage departs from the 
usual gage construction. It consists of a solid metal 
front cover which is located between the gage dial and 
the Bourdon tube (Fig. 2). This wall, which is an in- 
tegral part of the gage casting, is so designed that 
it diverts the escaping pressure towards the back cover. 
Under escaping pressure the back cover actually de- 
forms to permit the internal pressure to escape from 
the case. The securing screw holds the cover in posi- 
tion at all times. A gasket seals the case from dust 
and dirt. 

Equipped with the exclusive Helicoid movement, 
(Fig. 3) a simple cam and roller design, these gages 
can be purchased in 4-14 and 6-inch sizes with, and 
without, the bleed device. The cases are fabricated 
for flush or stem mounting, with back or bottom con- 
nections. 

The rugged and unique Helicoid movement, proven 
ideal for dependability and accuracy, is designed to 
outmode the usual gage movement using spur gear 
teeth. Wearing and fouling of the teeth in geared 
mechanisms and excessive play between teeth have 
always been major sources of gear troubles. While a 
small cinder will lock or jam the teeth in a geared 
movement and dust will increase the friction, the wip- 
ing action of the cam facing across the roller surface 
in the Helicoid movement always tends to keep the 
contact clean and smooth. This movement can be fur- 
nished with right hand cam for service which might 
develop overpressure, or a left hand cam for service 
which might occasionally go into vacuum. Other de- 
sirable features, provided by the Helicoid cam and 
roller movement, are anti-fouling and resistance to 
wear when used under adverse climatic conditions and 
pulsating service. 

Either type of movement and all other gage parts 
can be made fungus, humidity and salt spray resistant 
as specified in MIL-E-5272. 
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NEW resin back STANPAT 
ELIMINATES GHOSTING, 
offers better adhesive qualities 
on specific drafting papers. 


THE PROBLEM 


Some of our longtime customers first 
called our attention to the ‘‘ghost- 
ing’’ problem. Certain tracing 
papers contain an oil which could 
be leeched out by the STANPAT 
adhesive (green back) causing a 
ghost. 


THE SOLUTION 


A new STANPAT was developed 
(red back), utilizing a resin base 
which did not disturb the oils and 
eliminates the ghost. However, for 
many specific drafting papers 
where there is fio ghosting prob- 
lem, the original (green. back) 
STANPAT is still preferred. 


WHICH ONE IS BEST 
FOR YOU? 


Send samples of your drawing 
paper and we will help you specify. 
Fill out coupon below: 







Eve thousand: 
drafting hours 
with STANPAT 












































an adhesive back 
time-consuming and te 











undreds of expensive hours. of 
“drafting time and money, frees the 
gineer for concentration on more 
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Dept. 85 


STANPAT C0., Whitestone 57, N. Y. 


Phone: Flushing 9-1693-1611 


[1] Enclosed are samples of the draft- 
ing paper(s) | use (identify manu- 
facturer). Please specify whether 
Rubber Base or Resin Base STAN- 
PAT is most compatible with these 
samples. 

Send literature AND samples of 
STANPAT. 

Please quote price on our enclosed 
sketches which we are considering 
to have pre-printed by STANPAT. 
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ADDRESS 








CITY. ZONG__.STATE_. 
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Only HYGE can produce 


and repeat 
so many different 
kinds of shock 

















‘tae 


60-second test simulates 
exact service conditions, 
records shock waves on 
oscilloscope for instant 
reference or photography. 


5 ne mn RS 





What shock situation would you like 
to set up? Shock loads to missile 
launcher? Re-entry—to atmosphere, 
land or water? Rocket fuel handling? 
Parachute landing? Underwater or 
underground explosion? You can sim- 
ulate them all with HYGE .. . and 
repeat each one exactly . . . for only 
pennies per test. And as new test re- 
quirements develop, an inexpensive 
metering pin adapts HYGE to meet 
them. You have a permanent source 
of stored energy—variable, to meet 
your needs, up to 40,000 lbs. thrust— 
with versatility for a wider range of 
shock wave patterns than with any 
other equipment. If shock is a factor 
in the success of your project, you'll 
want to know more about HYGE. 


Write for Bulletin 4-70-A ... theory, 
application and specification data on 
HYGE Shock Testers. 


Consolidated Electrodynamics 


Rochester Division, Rochester 3, N.Y. 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 
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PICKUP - STORAGE 
CAMERA TUBE 


NEW small-size “Permachon” camera _ tube, 

Westinghouse Type WX-3989 (Fig. 1), now 
combines standard vidicon operation with high reso- 
lution, long-storage continuous readout capabilities 
hitherto attained only by using an electrical-writing 
storage tube and associated circuitry as an auxiliary to 
a standard vidicon camera. 

The Permachon may be used to view a radar or 
sonar display, integrating several sweeps, and then 
“freeze” the picture for study or photography. Such a 
picture will show trail patterns on the moving targets. 
Alternatively, the storage time of the system may be 
reduced to about 2 seconds to allow continuous presen- 
tation of new information while retaining the target 
trails effect. The Permachon also accepts electrical 
writing signals directly from the radar, making it 
possible to dispense with the original radar presenta- 
tion. 





FIG. 1. PERMACHON TV Pickup/Storage tube 
combines functions of vidicon and storage tubes 
for which separate units have previously been re- 
quired. 


Operation — Image Storage Feature 

The essential internal components of the Permachon 
are shown in Fig. 2. Fig. 3 shows a schematic circuit 
enlargement of a single resolution element of the target. 
It can be considered to be a capacitor paralleled by a 
leakage resistance, called the dark resistance, Rg. 

As an example, the target supply potential is taken 
at 10 volts. The operation of a standard vidicon tube 
and of the Permachon is compared as follows: 

1. With no light input, and after scanning of the 
target by the electron beam, point A is at 10 volts, B 
at 0 volts, and C is charged to 10 volts. 

2. When there is an image input and beam is not 
present, Rq will decrease according to the amount of 
light on the element, voltage at point B will rise, and 
C will be charged to some voltage between 0 and 10. 
Then, after the image is removed, 

a) For the vidicon, a few scans will return point 
B to ground, thus charging up all elements of the 
target to 10 volts. This wipes off the image, re- 
turning the vidicon to Step 1. 
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DON’) 
Defense Systems Dept. TO 
From many diverse disciplines in 
engineering and the sciences, ca- Cc 
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neer now or not, the inauguration 
of this new department presents 
a rare opportunity for bringing 
your own career into sharp focus 
in systems engineering. Spira 
Immediate assignments in 
SYSTEMS PROGRAM MANAGEMENT 
WEAPONS ANALYSIS 
WEAPONS SYSTEMS INTEGRATION Quadruple 
ELECTRONICS + DYNAMICS 
COMPUTER LOGICAL DESIGN _ The 
PRELIMINARY DESIGN sion gea 
APPLIED MATHEMATICS keep 7 
ADVANCED SYSTEMS DEVELOPMENT pd Si 
SYSTEMS EVALUATION the em 
THEORETICAL AERODYNAMICS facture 
Please direct your inquiry cision g 
in strictest confidence to ily in n 
Mr. E. A. Smith, Dept. 3K . 
ar re 
ee »)) » O.D., l 
Ef A ee Precisic 
ane There : 
> 
H.O 
Contrac 
' of Prec 
Derense Systems Department Mechar 
A Department of the Detense Electronics Division Equi 
ipn 
GENERAL @ ELECTRIC 
300 South Geddes Street 915 Br. 
Syracuse, New York New ¥c 
For more 


For more information circle 28 on inquiry card. 


MILITARY SYSTEMS DESIGN March 



























hich 
B. 


ri- 
on 
its 
1g 







call 
H.O.Boehme, inc. 


Make your headache our challenge. 
We are specialists in precision product 
design and manufacture. Whether 
your problem is a precision electrical, 
electro-mechanical, or electronic prod- 
uct, we are ideally equipped to provide 
you with a satisfactory solution. Our 
organization integrates the finest engi- 
neering skills, the highest standards of 
caaftsmanship, and the most modern 
physical facilities to enable you to 
meet the precision demands of this 
highly competitive, ever-growing field, 











-ard. 





March-April, 1959 





Spiral Gears Spur Gear Clusters 
Quadruple Thread Worms Worm Wheels 


The need for custom-made preci- 
sion gears has been steadily growing to 
keep pace with the rapidly developing 
arts of automation and instrumenta- 
tion. Since 1917 we have also been in 
the business of the design and manu- 
facture of custom-made fine pitch pre- 
cision gears and we have grown stead- 
ily in meeting these fine precision de- 
mands of modern industry. If your 
gear requirements include 4%” to 5” 
O.D., 180 to 16 D.P., up to A.G.M.A. 
Precision #3, write or call us today. 
There is no obligation, of course. 


H.O.Boehme, inc. 
Contractors, Designers, Manufacturers 
of Precision Electrical, Electro- 
Mechanical and Electronic 

Equipment since 1917 


915 Broadway 
New York 10, N. Y. 
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b) For the Permachon, many scans will not sub- 
stantially change the potential at point B. (Ef- 
fectively, the electrons in the beam induce a 
change in Rg equivalent to that accomplished by 
the light image). Steps 3 and 4 pertain only to 
the Permachon. 

3. To erase: a) If input is a relatively high-level 
light, Ra goes to 0, point B goes to + 10 and C is 
discharged to 0 volts. 

b) If the beam is removed without light input, C 
will slowly discharge through Rg. 

After 3, the target is “all white” and not capable of 


storing an image. 


4.To Prime: Scan with the beam, bringing B to 
ground and C to + 10 volt potential. On the 
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FIG. 2. SCHEMATIC representation of Permachon 


circuit resembles that of vidicon. 
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FIG. 3. SINGLE STORAGE element operation. 
Electron beam scanning in the Permachon does not 
change the charge on the target element, as in a 
vidicon., 


monitor, priming has the appearance of “wiping” 
the target, beginning at the edges and ending in 
the center. Time required to prime decreases as 
beam current is increased. The Permachon is then 
back to condition 1. 

Exposure time to store an image is a function of 


light level, requiring less than a millisecond at several 
hundred foot candles, up to about 60 seconds at 10—? 
foot candles. Storage time may be varied from less 
than a second to nearly an hour with continuous read- 
out, with a decrease in resolution and contrast notice- 
able with longer storage times. Resolution of 600 lines 
and eight shades of gray are maintained for approxi- 
mately five minutes, The Permachon is a development 
of the Westinghouse Electronic Tube Division, P. O. 
Box 284, Elmira, N. Y. 
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BREEZE SLIP RINGS 


In circuitry where slip rings must function with 
dependable precision and stand up under diffi- 
cult operational conditions, BREEZE slip 
rings will do the job. 


os 
7 
a 
- 

= 
= 
” 
cs 
eo 
ai 
= 
cy 
oa 


From 2-ring to 500-ring assemblies . . . currents 
as high as 350 amps continuous at 220 volts 
and 700 amps overload at 220 volts. Special 
high voltage designs available; radio frequency 
assemblies ... high speed rotation for thermo- 
couple and strain gage applications. Also seg- 
mented ring assemblies for accurate sequencing 
and timing. 


Consult us or write for detailed literature. 


BREEZE Gs 
CORPORATIONS, INC. 


700 LIBERTY AVE., UNION, N.J. 


BREEZE PRODUCTS: ACTUATORS + HOISTS + TRANSMISSIONS + GENERATORS + STARTERS 
STARTER GENERATORS + BELLOWS + SLIP RINGS + HOSE CLAMPS + HITEMP FLEXIBLE TUBING 
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MILITARY ELECTRONICS BOOKS 


The Computer Handbook Strain Gage Instrumentation 


edited by M. H. Aronson. A clear intro- edited by Aronson and Nelson. ". . . a 
duction to the entire field of electronic practical text . . . covers fundamentals, 
computers and data processors. Presen- basic bridge circuits, typical applica- 
tations by computer manufacturers at tions, and surveys typical commercial 
the Second Computer Clinic. Paper- instruments which use or are used with 
bound, 72 pages, 1956. $2.00 strain gages." Paper, 110 pages, illus- 

woes, indexed by company, author, and 
100 Electronic Circuits en oe ane 
by M. H. Aronson and C. F. Kezer... 
covers amplifiers, oscillators, pulse cir- 
cuits, phase shifters, etc. Complete with 
all circuit component values and response 
specifications. Paper, 180 pages $2.00 


INSTRUMENTS PUBLISHING CO. 
845 RIDGE AVENUE 
PITTSBURGH 12, PENNA. 
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NEW DIMENSIONS IN LOW-COST AIR COOLING 


QUIPMENT COOLING, even for units into 
which a fan must belatedly be designed, is now 
simplified due to a new “Muffin Fan” which uses new 
materials and manufacturing techniques to achieve a 
quiet 100 CFM capacity in a volume only 114” deep 
by 5” square. The shaded-pole, inverted type motor 
fan, shown mounted in a venturi block (Fig. 1) has 
been developed by the Rotron Manufacturing Co., Inc., 
Woodstock, N. Y. 

When flushing an enclosure in which components 
dissipate heat, the temperature rise of the air when 
passing through the enclosure will be 

A°F = 3170 & KW/CFM 
where CF is the amount of air moved as taken from 
the performance curve, and KW is the heat dissipation 
in kilowatts of components inside the enclosure to be 
cooled. The larger the allowable air temperature rise 
(A °F) through the enclosure, the greater the heat dis- 
sipation that can be handled by the fan. The new fan 
can be incorporated into cabinets where the bulk of 
a conventional fan could not be accepted. 

The skeleton fan, which is available to equipment 
manufacturers for basic air-stirring applications, (Fig. 
2) consists essentially of two parts. First, the motor 
stator with bracket arms contains the entire electrical 
structure. It is a completely encapsulated, one-piece, 
molded black assembly which is highly impervious to 
moisture, having four bracket arms reinforced with 
fiber-glass rods. Second, the rotor-impeller-shaft as- 
sembly consists of the rotor laminations and hardened 
steel shaft around which molten aluminum is cen- 
trifugally cast to form an accurately centered and 
balanced one-piece assembly, finished in baked enamel. 

In designing the motor assembly, an outstanding use 
of new high-strength epoxies has been made in a com- 
ponent which traditionally has been assembled of 
separately cast, punched and machined parts. Older 
manufacturing methods were labor consuming, yet pro- 
duced a motor which was susceptible to moisture, and 
dirt and which contained potential hot spots in the 
windings. Skillful use of epoxy encapsulation not only 
drastically reduces the labor needed to produce each 
motor, but also hermetically seals the windings against 
deterioration due to moisture and firmly supports the 
laminations to prevent abrasion of winding insulation 
due to lamination vibration. Air pockets and hotspots 
in windings are also eliminated, improving the relia- 
bility and life of the motors. 

The Muffin Fan is designed for continuous duty 
operation with a life expectancy of three to five years 
when operated within ambient temperature limits of 


84 


FIG. 1. "MUFFIN" fan achieves a quiet 100 CFM 
capacity in only |!/." of depth. 


FIG. 2. SKELETON FAN is available for basic air- 


stirring applications in ambients to | 10°F. 





40° to 110°F, and within the electrical limits of 105 
to 120 v, 60 cps. It draws only 13 watts of power. Its 
performance is graphically illustrated by Fig. 3, 
which shows that it will deliver 100 CFM at free de- 
livery and 85 CFM at 0.1” of water, static pressure. 
With the grille assembly in place (Fig. 4) these figures 
become 95 CFM for free delivery and 60 CFM for 0.1” 
of water, static pressure. For larger volumes of air, 
two or more Muffin Fans can be mounted in parallel. 

Audio noise of the fan is rated at 42 db on the A 
scale, which is less than the conventional air con- 
ditioner. Electrical noise and RF interference with 
electronic circuits is completely absent, as no brushes, 
slip-rings or other electrical contacts are present to 
produce sparks. Solder terminals on one of the molded 
stator arms provide dust-free connections which con- 
veniently extend up through holes in the epoxy Ven- 
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FIG. 3. PERFORMANCE CURVES of Muffin Fan, 
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FIG. 4. GRILLE reduces capacity only slightly, oc- 
cupies virtually no additional volume. 


turi block. 

Typical applications seen for the Rotron “Muffin 
Fan” include: Electronic “black boxes” such as trans- 
mitters, receivers, radar, etc.: microwave-link equip- 
ment, ground based; power supplies such as rectifiers, 
converters, battery chargers; office machinery includ- 
ing computers, blueprint machines, duplicators; tele- 
phone equipment, including telephone booths; public 
address amplifiers, hi-fi equipment and enclosures, 
Tape recorders, police radio equipment, television 
cameras, slide and filmstrip projectors, contour pro- 
jection; trailer, boat space and darkroom flushing; 
space heaters, to augment flow of heat; fireplaces, and 
microwave cooling; machine tool control enclosures, 
clutches; and industrial testing and maintenance 
equipment. 
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Export Dept.: Reeves Equipment Corp. 
10 E. 52nd Street, New York City, New York 


Cable: Reevesquip, New York 
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TEMPERATURE PROBES 








‘PRESSURE TRANSDUCERS 
" PITOT-STATIC TUBES 


t 
| NO. 134 j Here at REC 
| QUID we specialize in 
temperature probes, 
pressure transducers and 
pitot-static tubes—with 
indefatigable emphasis on 
precision. The already wide 
and ever-increasing variety 
of REC units serving indus- 
try and military can help 
you. Tell us about your 
es project. We welcome 
™ your inquiry for infor- 
mation on any problem 
in this exacting field. 


NEW CATALOG 


: No. 115811 Illustrated 
** compilation of data on over 
50 different REC probes 
ranging from -260° C. to 
1500° C, plus REC 

Pressure transducers and 
pitot-static tubes. 


| OXYGEN 
| PROBE 


t 
; 


ROSEMOUNT 
ENGINEERING 
COMPANY 


4912 West 78th St. 


Minneapolis 24, Minn. 
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Novel Filter Tuner 
is Distortionless 


Allison Variable Filters for noise analysis, fre- 
quency distortion measurements and band width con- 
trol, consist of two low pass sections and two high 
pass sections in each unit. Switches control the low 
pass and high pass sections independently. Each posi- 
tion on the switch changes the cutoff frequencies by 
one octave. Any cutoff frequency desired in this octave 
may be obtained through the use of a multiplier dial 
which tunes the filter over the range of one octave, 
plus 20% overlap. 











_ALNICO MAGNETS. 


INDUCTOR COILS 


FIG. 1. MAGNETICALLY Controlled Tuning Inductor. 


The tuning inductor used in these filters operates 
on an entirely different principle from any inductors 
previously available. In this inductor, the dc flux 
from a magnet which controls the actual inductance 
value of the inductor, flows at right angles to the ac 
flux from the inductor coil. The discontinuous lines 
(Fig. 1), consisting of arrows, show the direction of 
flow of the ac flux from the coils. The continuous 
lines of arrows show the dc flux from the magnet. 
At any given instant the ac flux is adding to the flux 
from the dc magnet in one of these cores and sub- 
tracting from the flux from the magnet in the other 
core in the same coil. This results in the cancellation 
of harmonics normally generated when a permanent 
magnet is used to control the inductance as has been 
done in saturated reactors. (Patent No. 2,719,276 
and other patents applied for.) 

Three standard Variable Filters, and a number of 
special combinations are available. The 2A filter, 
designed for 600 ohms impedance, and 0.5 watts 
maximum audio frequency power input covers fre- 
quencies from 15 cps to 10,080 cps in nine over- 
lapping ranges. The 2B filter with same impedance 
and power ratings, covers frequencies from 60 cps to 
20,160 cps in eight ranges. The 2C filter designed 
for 600 ohms, is rated at 214 v maximum output. It 
covers frequencies from 9 kc to 640 kc in six over- 
lapping ranges. (From 8-page bulletin, “Allison Vari- 
able Filters,” Allison Laboratories, Inc., 14185 Sky- 
line Drive, La Puente, Calif.) 
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PAYTHEON-DESIGNED, HIGH VOLTAGE 
DC MAGNETRON POWER SUPPLY 


Weight, in one form or another, seems to 
be a concern of most of us today. While 
astronauts contend with the problem of 
"none at all", designers of electronic 
components continually face the problem 
of “too much". 


An aircraft manufacturer recently called 

on Raytheon to design a 10,000-volt, 60-kva, 
400-cycle, filtered DC magnetron power 
Supply for high-temperature airborne-radar 
application. Several designs were avail- 
able, but their weight -- more than 1,800 
pounds == put them in the lead balloon class. 


Our engineers, thoroughly experienced in 

the field of fluorochemical transformer 

design, were able to get the "lead" out, 
about 1,200 pounds of it, 
and to come up with a unit 
(shown above) weighing 
only 650 pounds. 


Have any weighty problems? 
We'll be glad to lighten 
your load. 


Simply write to: 

Raytheon Manufacturing Company 
Magnetic Components Product Dept. 
Section 6120 

Waltham 54, Massachusetts 





Excellence in Electronics 
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@ Provides extra-low dewpoints for 
high dielectric characteristics at 
high frequencies in transmission 
lines and feed systems. 


WRITE for complete details on Trinity 
Pressurization Packages. 


Complete systems available in build- 
ing-block form, utilizing the exclu- 
sive, revolutionary Heat-Les dryer 
that eliminates all heat-reactivation 
of desiccant. 


100% automatic, dependable opera- 
tion for unattendable installations. 
Eliminates costly, bothersome cylin- 
- or cartridge-replacing opera- 
ions. 


Field and factory service available 
for design, development and installa- 
tion services... 


-efer 






COMPLETE 
PRESSURIZATION 
SYSTEMS 


CABLES, 
WAVE GUIDE, 
FEED SYSTEMS 






| Sen a mo 


DRY AIR SYSTEMS 
FOR ELECTRONIC APPLICATIONS 


TRINITY EQUIPMENT CORPORATION, CORTLAND, NEW YORK 
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Frequency/Interval Monitor 
TWENTY CHANNELS of information are con- 


tinuously monitored on a GO/NO-GO basis in a new 
versatile Preset Counter and Timer, Model 5690-80, 
announced by the Beckman Systems Division, 325 No. 
Muller Ave., Anaheim, Calif. 

Particularly applicable in automatic missile check- 
out systems, any output which can be translated into 
a frequency-variable output can be monitored and pro- 
grammed to energize Go/No-go lamps to continuously 
indicate the missile’s functional status. Twenty pairs 
of high-low limits may be preset by means of a pin- 
board which occupies approximately one third of the 
panel face, utilizing either frequency or time interval 
measurements. By external programming and multi- 
plexing, more than 20 channels may be monitored. 

The capabilities of the Counter and Timer include 
the measurement of sinewave frequency inputs from 
10 cps to 1 million cps, and time intervals in millisec- 
onds from 1 to 99,999, 





Selection of the function (measure frequency, time 
or voltage) may be done by the counter front panel 
selector switch or externally by contact closures in the 
programmer. No relays are used in the counter for 
external function selection. 

When used as a frequency measuring device, the 
5690-80 counts pulses for 0.1, 1 or 10 seconds and 
displays the total on a bank of five decimal counting 
units. To arrive at frequency values, these counts are 
multiplied by 10, 1 or 0.1 to arrive at frequency in 
cycles per second. 

When a frequency measurement is to be made, the 
signal to be counted is connected to the input jack. 
The period of the measurement is selected as 0.1, 1.0, 
or 10.0 seconds, depending on the range of the input 
frequency. A pair of limits, which previously have 
been plugged into the pinboard, may be selected 
externally. Activating the “Reset” will reset the count- 
er, control circuitry, and the time base. The counter 
gate will open starting the sample time, approximately 
10 milliseconds after reset. The input signal will be 
counted for the specified time, the gate will close stop- 
ping the count, and the count data will be displayed. 

To make time interval measurements, the start 
count signal is entered as a positive- or negative-going 
pulse and stopped by either a positive- or negative- 
going pulse. The interval is counted in milliseconds 
and displayed on the decimal counting units. 

The unit is available for research, and industrial as 
well as military systems applications, and additional 
technical information is said to be available on re- 


quest. 
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BOARDMASTER VISUAL CONTROL 


yx Gives Graphic Picture — Saves Tim, 
Saves Money, Prevents Errors 

yx Simple to operate — Type or Write o 
Cards, Snap in Grooves 

Ye Ideal for Production, Traffic, Inventory 
Scheduling, Sales, Etc. 

ye Made of Metal Compact and Attractive, 
Over 350,000 in Use 


Full price $4Q50 with cards 


Pee) sana] 


Write for Your Copy Today 


GRAPHIC SYSTEMS 
55 West 42nd Street e New York 36, i.) The |! 
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A BETTER PLOTTER} ii... 


for Precision Layout of Grid Systems § Plicatic 
and Coordinate Positions are the 


The Coordinatograph, a new, better oo Tog 
plotting instrument, is now being used The 
for all types of precision layouts. It design 
plots within .001” over a 4744" x 47% ae e 
working table. Rack and pinion con 
struction for counter dials assures acct" lengthy 
rate measurements. 7 Sees ag manuf. 
microsco permits observation , 

plotting ~ one operation. Radii from availal 
12” to 40” can be plotted with beam cost. ( 
compass. Vertically laminated plywood setups 
table. Vibration-free tripod mount. of di 

Write now for free folder. ISS 
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AERO SERVICE CORPORATION 7 


210 E. Courtiand St., Philadelphia 20, Pa. 
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From Building Block Elements 


Customized Instrument systems for airborne indi- 
cating and telemetry and for laboratory test applica- 
tions now can be readily provided from a new line of 
building-block elements designed by the North Atlan- 
tic Industries, Inc., 603 Main St., Westbury, N. Y. 
The Total Air Temperature Indicator used on the 
Republic F-105 (Fig. 1) is a typical high accuracy, 
miniaturized application of this system. This instru- 
ment is shown with a Rosemount Engineering Co., 


Model 102, Air Temperature Probe. 


The Model 102 Air Temperature Probe, a develop- 
ment of the Rosemount Engineering Co., 4900 W. 
78th St., Minneapolis 24, Minn., permits precise total 
temperature measurements to mach 2 and higher, even 
while deicing heat is being applied. 

The new system is based on a miniature position 
servo which mounts on the instrument panel to give 
a visual reading or shaft position proportional to the 
input voltage. Suitable scales, output potentiometers, 
synchros or encoders can be incorporated into the 
unit to meet virtually any aircraft or missile require- 
ment for indicating or transmitting data. The system 
includes a zener reference diode with maximum ac- 
curacies to 0.05% of full scale, with highest full scale 
response time of less than 0.25 second. 

Other instruments which can be provided in this 
series are ratiometers, millivoltmeters, tachometers and 
data repeaters for aircraft, missile and computing ap- 
plications. Primary power, 115 v 400 cps, and signals 
are the only inputs required. Ratio measurements al- 
80 require a de input of 6 to 20 v power. 

The use of building-block techniques enables the 
design engineer to provide instrumentation geared to 
exact operational or test needs without embarking on 
lengthy development programs or costly small-scale 
manufacture. The use of elements which are readily 
available from stock also saves procurement time and 
cost. Components used in experimental laboratory 
setups can be re-used and re-adapted to a wide range 
of dissimilar applications with minimum expenditure 
of time and money. 

For more information on Servo Elements circle 90 on inquiry card. 


For more information on Mod 102 Air Temp Probe 
circle 91 on inquiry card. 
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ABSOLUTE MAXIMUM RATINGS 


Collector to Emitter Voltage — Vcr 15 Volts 
Collector to Base Voltage — Ve 15 Volts 
Emitter to Base Voltage — Ves 3 Volts 


Total Power Dissipation: at 125°C Case Temperature 5 Watts 
at 100°C Amb. Temperature 0.5 Watts 


4 
Ks 


SPECIFICATIONS AND TYPICAL CHARACTERISTICS AT 25°C bee 


Typical | Max. | Test Conditions 





D.C. Current Gain 20 lc = 10ma, 


1.5V 
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Here’s a silicon logic transistor with the speed of the 
fastest germanium types ... PLUS POWER HAN- 
DLING ABILITY! Transitron’s 2N1139 represents 
a giant step forward in transistor technology, aug- 
menting the industry’s most complete line of silicon 
transistors. Typical total switching times average less 
than 30 milli-microseconds. 

Transitron’s fast switching types now cover the en- 
tire current range up to 5 amperes — offer a rugged 
silicon transistor for every switching application. 





Vee = 6V 








D.C. Collector ' : { c = 10ma, 
Saturation Voltage lp = 2ma 





Collector Cutoff Current Ico Vex = Rating 





Output Capacitance Vee = 6V, 
E> 0 mA 





High Frequency ’ = 20mc, 
Current Gain Vee = 6V 





Delay Time 
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(imation of the 3A Series PNPN Silicon 
Controlled Switch can readily be understood 
by considering the analogy of two transistors, a high 
gain NPN unit and a low gain PNP unit (Fig. 1). 

In this configuration, the collector current of the 
NPN unit feeds the base of the PNP, and the collector 
current of the PNP feeds the base of the NPN. This 
arrangement gives a positive feedback loop, and when 
the product B, By reaches unity the system is self- 
regenerative. 

Figure 2 shows the typical E-1 curve of the system. 

With the base of the NPN transistor (Gate) re- 
verse biased, only a small leakage current will flow 
from cathode to anode. (Junction #2 is biased in 
the reverse direction.) At this low current level, 
B, and By are relatively low and their product is 
less than unity. This is the “off” condition of the 
forward characteristic in which the device has a very 
high impedance. 

When a small forward bias current is applied to 
the base of the NPN transistor (gate), anode cur- 
rent (collector current of the two transistors) will 
rise, causing an increase in B, and Bo. As the anode 
current rises to a critical minimum value, the prod- 
uct B, By reaches unity and the system becomes self- 
regenerative. When this occurs, the anode current 
increases rapidly, limited only by the external load. 
Once the regenerative action has started, the externally 





SILICON PNPN CONTROLLED SWITCH 
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FIG. 1. PNPN SILICON Controlled switch (right) is esentially a combination "“OFF'' states of Silicon PNPN Cop. 


of high gain NPN and low gain PNP unit (left). 


applied gate current no longer affects the system and 
it may be removed. This is the “on” condition of the 
forward characteristic in which the device has a 
very low impedance. 

To turn the switch “off” once it has “fired”, the 
anode current must be reduced to below the sustain- 
ing or “holding current” level. 

The PNPN switch will also “fire” from “off” to 
“on”, with no external gate current, when the anode 
voltage, positive with respect to the cathode, exceeds 
a value called the “breakover voltage”. 

When an anode voltage, negative with respect to 
the cathode is applied, Junctions #1 and #3 are 
biased in the reverse direction. The switch has a high 
impedance under this condition and behaves essentially 
the same as a conventional silicon diode in the re- 


trolled Switch. 


verse direction. 

The Series 3A Silicon PNPN Controlled Switch, 
a development of Solid State Products Inc., Salem, 
Mass., has voltage ratings to 200 v and peak current 
ratings to 1 amp. Turn-on time of 0.2 usec is typical. 
Current gains to 500 and power gains to 250,000 are 
possible at peak outputs to 1000 ma. Unlike transistors 
which require continuous input to stay “on”, a momen- 
tary trigger pulse is sufficient to turn the PNPN 
switch to “on.” 

Some of the many possible applications include: 
Magnetic core switching, flip flops, logic circuitry, 
pulse generation and shaping, inverters, motor con- 
trols, regulated power supplies, servo systems and high 
level demodulators. They are particularly suited to 
A. C. static switching and control circuits. 





3-D Functions Solved by New Analog Component 


FIG. | 
RODIAC 





A n entirely new analog element, the Rotary Dual 
Input Analog Computing (RODIAC) element, 
is now available for use in analog computers which 
require the solution of the equation: 


s == f (x, y). 


Heretofore solvable only by three-dimensional cams 
or complex servo-multiplying circuits, now arbitrary 
functions can be controlled from two independent in- 
puts, using a single component similar in appearance 


and size to a precision potentiometer, although radi- 
cally different in construction and application. 

A photograph of the Rodiac is shown in Figure 1. 
There are two shafts protruding from the housing. 
These are the inputs to the unit which are independ- 
ently controlled. Its output is electrical and may be 
any arbitrary function of the two mechanical inputs. 


Principle of Operation 

The “heart” of the Rodiac is a potential cylinder. 
The flat surface of the cylinder contains the potential 
plane over which a pick-off element travels. An elec- 
trical reference voltage, either ac or dc, is applied to 
the two end terminals. The device then distributes 
this applied potential over the plane surface in a 
manner determined by the given function. The two 
mechanical shaft inputs serve to position the brush 
relative to the potential surface, thus providing a 


pick-off voltage that is a function of the two inde- 
pendent variables. This voltage is made available di- 
rectly at the third terminal and, of course, may be 
measured with respect to either end of the reference 
signal. 

The techniques of distributing the potential field 
and enabling the pick-off to accurately and reliably 
transmit the output voltage have involved the integra- 
tion of mathematical, chemical and electrical efforts 
as well as meticulous attention to detail in mechanical 
design. Basically the potential field is established by 
means of a series of equipotential lines, properly 
spaced and aligned to obtain maximum accuracy and 
compatibility with pick-off element motion. These 
lines are connected electrically by a resistive coating, 
developed specifically for the unusual requirements 
of the Rodiac. Each equipotential line is held at its 
fixed voltage by a chain of miniature precision re- 
sistors, soldered on a printed circuit board and cast 
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ENGINEERS /SCIENTISTS 


, 
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GENERAL ELECTRIC'S OBJECTIVE: 
CREATE NEW LONG-RANGE 
RADAR SYSTEMS TO REPLACE 


BRUTE FORCE DETECTION METHODS 











The Missile Detection Systems Section invites engineers with high 
creative and analytical abilities to join — 


SYSTEMS DEVELOPMENT GROUP, which initi- 
ates and formulates basic systems concepts 
related to extremely long-range radar. Opti- 
mize the relationship between operational re- 
quirements and the most recent developments 
in the electronic art. 


SYSTEMS EQUIPMENT GROUP, which converts 
generalizations established by Systems men 
into detailed components that comprise engi- 
neering specifications of the systems. Issue 
purchase specifications; conduct liaison. 


At least 4 years’ related experience required in one or more of these 
areas: Radar Systems Engineering; Electronic Countermeasures 
Systems Engineering; D&D of Antennas, R F Components, UHF 
& Microwave Receivers, Data Processing Equipment, or Video Dis- 
play; Computer Applications 


Salaries fully competitive, commensurate with experience. 


Write in confidence to: Mr. Joseph L. Wool, Div. 45BMD 
Missile Detection Systems Section 


HEAVY MILITARY ELECTRONICS DEPT. 


GENERAL @@ ELECTRIC 


Court Street, Syracuse, New York 
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in epoxy compound to assure maximum stability and 
reliability of performance. 


Applications 

The Rodiac is useful in any computer operation in 
which a single-valued electrical output must be ob- 
tained as a pre-determined function of two inputs. 
In one typical application, a Rodiac potential cylinder 
can be designed to store the information representing 
the magnetic variation of the earth’s field. The two 
shaft inputs are positioned for latitude and longitude, 
respectively. Then by rotating the center shaft to an 
angle representing the longitude and the outside shaft 
to the latitude of any point on the earth’s surface, 
the voltage output represents the value of the mag- 
netic variation at that location. This veltage is then 
available for use by the computer. 

Another application of the Rodiac is in its use as 
a True Angle of Attack Computer. Angular positions 
of an angle-of-attack vane deviate from their true 
positions in an empirical relationship functionally de- 
pendent on mach number. When this data is deter- 
mined for a particular aircraft model, the information 
is fixed by a Rodiac potential cylinder. If one shaft 
is positioned by the angle-of-attack vane and the sec- 
ond shaft rotated by the mach number computer, 
the electrical output will be proportional to True An- 
gle-of-Attack. This indicates the possibilities of the 
Rodiac as a means for correcting or modifying one 
parameter as a function of another variable. 

The excitation voltage applied to the end terminals 
also may be used to modify the output level in accord- 
ance with any desired function. Thus the solution of 
the equation z = v f (x, y) where v is the excitation 
voltage applied, is readily obtained. 

The Rodiac is housed in a standard potentiometer 
case. The unit illustrated has a 3” diameter, is 1-7/16’’ 
deep and weighs less than 7 ounces. Servo type mount- 
ing is provided although other methods of mounting 
are possible. 

Applications of the Rodiac show distinct advan- 
tages: Of first importance in airborne applications, 
it is possible that two entire servo loops—including a 
separate package for a three-dimensional cam—may 
be eliminated. The compact size of the Rodiac may al- 
low direct mounting into the computer itself. Also, 
system reliability is increased in proportion to the 
number of components eliminated. 

Coupled with the decrease in size and weight is 
an increase in cost economy. By eliminating a great 
many design complexities, engineering costs, parts 
costs and field maintenance costs are all reduced. An- 
other advantage of the Rodiac is the speed with which 
new models can be designed. Fewer man hours are re- 
quired to translate new function data into working 
models, hence leadtimes are less and quick delivery 
may be more reliably offered, according to the manu- 
facturer, Trio Laboratories, Inc., Plainview, L. I., 


Mm. Es 
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DC-DC CONVERTER 
All Items Designed for 13.6V. Except 8034 which is for 














TRANSISTOR DRIVER 
Designed specifically for 
transistor, servo 
and audio 
Frequency response 70-20K 
Size AF mill through AH Hermetically 

sealed to MIL-T-27A. 
EPOXY MOLDED See catalog for exact sizes and weights. 


a rae 

Part Pri. | Sec. | Unbal | Level 
imi | Aopcatin | inp. | tmp. | Ma 
M8002* Coll. toP.P.Emit. 560 40001 18 15 
M8003* Coll. toP.P.Emit. 625 10007. 20 15 
M8004 Coll. to P.P.Emit. 5,400 600C7. 15 075 
M8005 Coll.toP.P.Emit. 7,000 32007. 7 040 
M8006 Coll. to P.P. Emit. 10,000 6,500C.T. .75 .005 
*Bi-Filar wound to minimize switching transients. 




















LOW LEVEL CHOPPER 


Efficiently transfers 30 to 500 cps. Trans- 
ducer or Thermocouple signals to instru- 
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SOPHISTICATED DESIGN techniques enabled use 
of networks with minimal number of components to 
improve reliability of the entire system. 


A! precisely Zero Hour, December 18, 1958, a 
giant Atlas ICBM roared off the launching 
pad, destined to become the world’s first Talking 
Satellite. Circling the earth at 17,000 mph, it re- 
peated a special Christmas message from President 
Dwight D. Eisenhower, erased it, and subsequently 
received and rebroadcast new messages in both voice 
and code. 


Missile Reliability Demands Timely Liaison 


BERNARD BRAIN, Chief Engineer, ESC Corporation 


Behind this giant step forward in the field of global 
communications lies an equally significant step for- 
ward in cooperation between the prime missile de- 
veloper and the hundreds of suppliers of vital elec- 
tronic components. We, at the ESC Corporation, who 
were so fortunate as to be assigned responsibility for 
the ICBM’s delay lines, saw firsthand the value of 
the opportunity to offer our specialized knowledge 
early in the overall development of the Talking Satel- 
lite. 

In today’s tremendously complex missiles and 
rockets, the Systems Engineer must depend on the 
successful interaction of hundreds of specialized com- 
ponents, all designed and built by different manu- 
facturers. A single component failure can—and too 
frequently has—resulted in costly setbacks to the na- 
tion’s defense effort. Imagine the demands placed 
on individual components by physical stresses and 








CONTROLLED ENVIRONMENTAL CHAMBERS 


ENGINEERED FOR ELECTRONIC TESTING AND DEVELOPMENT 


CONSTANT TEMPERATURE 
and HUMIDITY CHAMBER 





Full view window, temperature ranges from 
35°C to 100°C; O°C to 100°C (Refrigerated) 
Temperature constancy within + 0.5°C. Con 
trolled humidity from 20% to 98% R.H. (5% 
R.H.) Designed for rapid, accurate testing and 
conditioning of semiconductors, printed circuits, 
filters and many other components. Engineered 
to meet requirements of JAN, ASTM and nvu- 
merous test methods of MIL-STD 202 A. Through 
wall connectors, test leads —_ into unit on re- 
quest. Sizes from 2 to 30 cu. 


Write to Dept. 601 
for complete details 
and Brochure 





THE ELECTRIC 


PORTABLE ENVIRONMENTAL 
ASSEMBLY ROOM 





ond s 
menta 


stems requiring controlled environ- 
conditions. Specially Gpsgnes filter 
and air purifier provide dust free at phere for bi 
operations. Double glass type windows for effective dust, OF 
air and moisture seal. Temperature ranges to 40°C or 125° c. 
Temperature controlled within +0.5°C at control point. 
Higher temperature range allows room to double as test SIZES 
chamber. Humidity closely regulated from 20% to 98% R.H. 

within 5% R.H. Sectionalized prefabricated design permits 

assembly or disassembly of the entire room in a few hours. 

No blueprints needed for installation. Standard rooms may 

be equipped for recessed mounting. Room size easily ex- 

panded by insertion of center sections. Readily adaptable 

as computer housing facility. Write-for list of sizes. 


COTTMAN AND MELROSE STREETS, PHILADELPHIA 35, PENNA. 


VACUUM CHAMBER 


and 300°C within +0.5°C. Vacuum evacuation 
to 1 micron. Provides improved production 
testing and processing of transistors, capoc- 
itors, relays, 

















HEATED and hundreds 

of sensitive 

REFRIGERATED components 
and systems. 

HUMIDIFIED Standard units 
equipped to ac- 

DEHUMIDIFIED | f° con 


through wall 
connections or 
double door ar- 
rangement for 
use on produc- 
tion lines. 


Completely port- 
able environmen- 
tal me wane “ee 
assembling elec- 
tronic components WIDE 


RANGE 








CONSULT OUR 
ENGINEERING DEPT. 
ON YOUR 
SPECIAL 
REQUIREMENTS 


COMPANY, INC. 


Newly designed, temperature ranges to 200°C - 
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strains of missile launching and flight, coupled with 
the electronic requirements of monitoring, correcting 
and reporting its own trajectory, and you will under. 
stand the necessity of perfection—and appreciate the 
difficulty of achieving it. 


Reliability Results from Early Design 

In a recent paper entitled “Contribution of Synthesis 
to Reliability—Optimum Ladder Networks” by Dr, 
Louis Weinberg, the need for designing reliability 
into equipment at very early stages is discussed. Cited 
as an example in this paper are certain circumstances 
leading to the use of a balanced filter with the con. 
sequent requirement of a push-pull amplifier instead 
of a properly designed single-ended filter and ampli- 
fier having half as many components, to obtain equiva- 
lent results. The prototype missile flew successfully, 
the design was promptly frozen, and the possibility 
of failure in this stage was doubled. 

Very early in the development of the Atlas’ elec- 
tronic systems, we at the ESC Corporation were 
asked to sit in on engineering conferences and ad- 
vise the Systems Engineer on both the application 
of delay lines and the relationship between our net- 
work and allied systems. As specialists with an inti- 
mate knowledge of the delay line field, we were able 
to make intelligent suggestions on associated circuitry 
and provide answers to many complex questions. 

The performance specifications of pulse delay net- 
works were carefully evaluated and the simplest meth- 
ods of achieving the desired results were obtained. 
By utilizing sophisticated design techniques in the con- 
struction of networks having a minimal number of 
components, we were able to improve the reliability of 
the entire system. Complete encapsulation of the net- 
works (Fig. 1) provided an additional safety factor 
and an exhaustive series of environmental tests con- 
firmed “performance as specified.” 

America’s electronics industry is learning, by ex- 
periences such as this, that consultation between 
prime contractors and component manufacturers, as 
early in the missile’s development as possible, is the 
only way to assure maximum reliability. 

(Typical performance characteristics of custom 
built delay networks and associated pulse components 
are available on request from E S C Corporation, 


534 Bergen Blvd., Palisades Park, N. J.) 
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Select the Right Choke 
TNISS PANN a 














ESSEX ELECTRONICS 


R.E Choke Kits 


Epoxy-encapsulated, High-Reliability R.F. 
Chokes available in 4 Randy kits for de- 
sign engineers: 


RFC — WEE 0.1 wzHto 1,000 4H 0.150 Dia. x 0.375L 
arc -$ 0.1 wH to 100 wH 0.188 Dia. x 0.441 
RC-M = 1.0yuHto1,000uH 0.25 Dia. x 0.60L 
aC Lb 1.0 zH to 10,000 wzH 0.31 Dia. x 0.901 


Data sheets available on request both for 
the Choke Kits and for the Essex Elec- 
tronics Standard Line of Chokes. Both the 
kits and production quantities of chokes 
are available from stock. 





Chokes * Delay Lines + Coils * Pulse Transformers 
ESSEX ELECTRONICS 
* @reere oF «+ NPTRGNTEE «+++ 
559 Springfield Ave., Berkeley Heights, N. J. CR 3-9300 
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Frequency Sensors 
Simplify Control Panel Design 


Modern missiles and jets are outgrowing conven- 
tional dial-type panel meters by: (1) Demanding 
greater accuracy and reliability than can be provided 
by meters with moving part; (2) requiring faster and 
more accurate readings than can reliably be accom- 
plished by humans; and (3) incorporating ever in- 
creasing numbers of meters to which a man must read 
and react, or must successfully coordinate with other 
men also reading and reacting to a mass of meters. 
In missile launching the more humans added to the con- 
trol board the more chances for “inter-human” error. 
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FIG. 1. INSTRUMENT SENSORS used with logic 
circuits reduce the number of signal lights to be 
monitored. 





FIG. 2. MAGNETIC and solidstate circuit elements 


comprise Sensors. 


New Instrument Sensors utilizing magnetic and 
static elements throughout, virtually immune to en- 
vironmental extremes, and with accuracies of the 
order of 0.1% are engineered to provide “Go, No-Go” 
outputs in accordance with built-in tolerance limits 
(Fig. 1). Out-of-tolerance limits are presented with 
colored lights; green indicating “go” and red indi- 
cating “no-go”. Also several sensors may be connected 
to an “and” or “or” logic circuit, eliminating the need 
for reading each electrical quantity individually. 

Instrument Sensors (Fig. 2), which can be designed 
to measure ac or dc voltage, ac or dec current, fre- 
quency or other electrical quantities; may be located 
close to the source of the electrical quantity being 
measured, with only the indicating lights appearing 
on the control panel. (From Information Bulletin, 
“Instrument Sensors,” Magnetic Circuit Elements, Inc., 


3722 Park Place, Montrose, Calif.) 
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DEVIATION MEASURED 


10cps to 125kc 


New FM Deviation Meter has carrier frequency range 4— 
02:5 Toman ot a's) ¢-] morelahece)i(-1e im MOM -Jar-]0)(-t-Maal-t-F-0le-taal-lal @melel (aa) 
to 10cps deviation. Used with a ‘scope, it measures peak 
deviation of complex wave-forms. Very easy to operate, 
Model 791D speeds deviation measurements. 


Carrier Freq. Range: 4—1024Mc, xtal locked 

| Tole Male ME tal -4-) 25cps to 35k¢ 

OT -NIF-balelaM¢- lal 4-3-1 0-5, 25, 75, 125kc 

Accuracy 3° Oe 1m te-lalel-laelb4-te, 

OTE i deladiola) Less than 0.2 

21 tubes Loy ¥ Ge Mo] OF: SO) = Aol she B| 
6CD6G, 5Z4G, 5647, 6AS6 











111 CEDAR LANE e ENGLEWOOD, NEW JERSEY 
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CHART-PAK precision tapes and die-cut symbols 
made these conductor paths and terminal pads 
for a printed circuit layout in 9 minutes 40 seconds! 







HOW LONG WOULD IT TAKE 
YOU TO DRAW THEM? 


Chart-Pak tapes and symbols are pre- 
cision manufactured to .002”. High di- 
mensional stability. Flat black surface 
is opaque, non-reflective. Pressure-sen- 
sitive adhesive backing holds firmly, 
will not melt under heat of reproduc- 
tion; yet can be easily lifted and reap- 
plied for corrections. Available in tape 
widths of 1/32” and up, and in lands, 
fillets, corners, tear drops, etc. Ideal for 
use on any surface, especially Chart-Pak 
“Mylar’“precision grids. Write for full 
details. 


CHART -C as. INC. 


ORIGINATOR OF THE TAPE METH 





















































CHART-PAK (4%. 


ART? *¥ z 


Saves time... 
Saves money! 





204 River Road, Leeds, Mass. 
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Harvey-Wells presents 


SPEED 
ACCURACY 
a 1 


§ mc Data Bloc « Data-Pac 


. . . Data Bloc units are basic building blocks which 
can be reused any number of times . . . compact de- 
sign permits rapid assembly of shift registers, coun- 
ters, pulse generators for digital logic and data 
handling systems . . . later production runs made 
easy by compatible Data-Pac units... 


NMR_ instrumentation, electromagnets 
and power supplies, error signal com- 
parator . . . digital components. 


HARVEY-WELLS ELECTRONICS, INC. 
Research and Development Division 
5168 WASHINGTON ST., W. ROXBURY 32, MASS. 


For more information circle 46 on inquiry card. 








accuracy 
multiplied 
al 
times! 


microflex 
TIM 


20 TURN DIAL permits accurate, visual settings over 


full 7200° range for highest precision. Accuracy 
assured by patented pinion and threaded axle. 


NO GUESSING about time settings. 1200 dial mark- 
ings are spaced to allow easy setting with pin- 
point accuracy. Synchronous motor drive provides 
exact timing according to setting. 

CHOICE OF 9 actions available for each of 3 SPST 
10 ampere contacts which can be selected accord: 
ing to circuit requirements. 





for more details, write for 
free bulletin 110 


Help with your timing problem is 
available without obligation from 
Sales Engineers in 25 district of- 
fices. Write Dept. MSD-459. 


SIGNAL CORPORATION 
Moline, IIlinois 
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WALK-IN TEST ROOM 


New 10’ x 8’ x 12’ test chamber for 
missile components tests, simulates 
altitudes to 100,000’, gives tempera- 














tures from —100°F to 300°F and rel- 
ative humidities from 20 to 95%. 
Three-ton trolley-suspended door 
opens by pushbutton from either side. 
—The American Research Corp., 
Farmington, Conn. 
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HIGH-ALTITUDE CHAMBER 


New Series 900 high-altitude simu- 
lation chambers are available in sizes 
from small lab units to “walk-in size’, 


ORI 





simulate altitudes to 100 miles. Type 
988 shown (6’x6’x7’) can be pumped 
down to 285,000’ altitude in 10 min- 
utes, has locks for specimen introduc- 
tion or removal.—W. G. Overacker, 
General Vacuum Corp., 400 Border 
St., East Boston 28, Mass. 
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PRESSURE TRANSDUCERS 


New Model L low-pressure trans- 
ducers for severe environments are 
applicable to 20 G or more. Units are 


oil-filled to eliminate internal reso- 
nances and extend life of potentiom- 
eter, aneroids and other moving com- 
ponents.—Servonic Instruments, Inc., 
640 Terminal Way, Costa Mesa, Calif. 
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VIBRATION/FATIGUE TESTER 


New testing system comprising 


Genisco-Savage Type 10K amplifier, 


V1001 Vibrator and type 1001 de field 





supply meets current MIL-specs for 
vibration and fatigue testing. Also 
is variable frequency power source 
for high intensity noise levels over 
“white noise” spectrum. Complete 
specifications on request.—Genisco, 
Inc., 2233 Federal Ave., Los Angeles 
64, Calif. 
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PRECISION SPECTRUM 
ANALYZER 


New compact Panoramic Model SB- 
15 Ultrasonic Spectrum Analyzer 
combines precision and high resolution 
in 8%” high panel mounting unit. 





Covering frequencies from 100 cps to 
525 ke, it offers continuously cali- 
brated sweeps from 200 ke to 1 ke 
wide, 100 cps resolution, and variable 
sweeps from 1 cps to 60 cps.—Pano- 
ramic Radio Products, Inc., 514 S. 
Fulton Ave., Mount Vernon, N. Y. 
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VARIABLE POLARIZATION 
ANTENNA 


Model 157 X-band Variable Polari- 
zation Antenna is motor driven, re- 





mote controlled to indexed stops at 
0°, 45°, 90° and 135°. 8%” dia para- 
bola.—California Technical Indus- 
tries, Div., Textron, Inc., 1421 Old 
Country Rd., Belmont, Calif. 
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Automatic Checkout Tester, base, _Com| 
on Systron universal digitizer ani ties a 
limit comparator, is now in standap; = 
production for rapid evaluation of jy. vehicle: 

, structe: 

craft ¢ 

Compa! 

Co. pio 

offers 

pulsion 

ley Av 

For more 

BI-F I 

New 

tester 

namic functional capabilities of an— fluid « 

electronics system, sub-system or com.§ test, W 
ponents without manual surveillanc. 
Features IBM card automatic py. 
gramming, 1000 inputs, and provides 
complete printed record.—Systro; 
Corp., 950 Galindo St., Concord, Calij 
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RADAR TEST SET 
New 200 me Radar Test set pro. 
vides day-to-day pulse envelope com. 
parison, spectrum analysis, etc. Used ’ 
ing oi 
most a 
Water 
never 
tion. A 
tester 
200 ps 
ing In 
Sinder 
For mor 

with Marconi 1000 watt rf absorption STA 

power meter, it checks out radar with- 

out radiating signal. Built to Mil Nev 

Specs.—Marconi Instruments, 111 Ce Struct 

dar Lane, Englewood, N. J. 
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SUBSONIC—SONIC ANALYZER 

New Model SS-5 low frequency, 
high resolution analyzer is designed to 
give a fourier analysis of all signals 
in the 1 eps to 5.3 kes range and si 
multaneously measure frequency and 
amplitude of each. Includes conti ioe 
uous variable tracked sweep width, cenels 
sweep rate and gain compensation t in a 
give automatic optimum resolution—§ 7,7, ' 
Probescope Co., Inc., 8 Sagamore Hil Court 
Drive, Manorhaven, L. I., N. Y. “<l 

fr mo 


For more information circle 103 on inquiry car. 


MILITARY SYSTEMS DESIGN@March- 














of dy. 














f any 
r Com 
lance, 
pro. 
OVides 
ystron 
Calif. 


ry card 

























t pro- 
: COM- 
Used 





rption 
’ with- 
» Mil 
11 Ce- 


ry card 


ZER 
uency, 
ned to 


ignals 
ind si- 
















ry and 

-ontin- 
width, 

ion to 

tion.— 

-e Hill 
3. 


iry card. 


IGNEMarch-April, 1959 





“paCKAGED” TEST FACILITIES 


Complete environmental test facili- 
ties to simulate stresses affecting 
ultra-high-speed aircraft and space 
yehicles will be designed and con- 
structed to customer’s needs in air- 
craft and missile industries. New 
Company, affiliated with MB Mfg. 
Co. pioneer in environmental testing, 
offers new “packaged” service.—Pro- 
pulsion Test Facilities, Inc., 781 Whal- 
ley Ave., New Haven 8, Conn. 
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BI-FLUID PRESSURE TESTER 


New Type 472 deadweight pressure 
tester uses pure water as hydraulic 
fluid entering gage or unit under 
test, while permitting use of lubricat- 


ing oils in the piston-cylinder for 
most accurate, sensitive measurement. 
Water used is easily removed and 
never re-used to prevent contamina- 
tion. Accurate to 0.1%, the BI-FLUID 
tester is available in capacities from 
200 psi to 10,000 psi—Amthor Test- 
ing Instrument Co., Inc., 45-53 Van 
Sinderen Ave., Brooklyn 7, N. Y. 
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STANDARD RACK CABINETS 


New FT-192 cabinets of formed con- 
struction for heavier components fea- 








ture lift-out doors, removable end 
panels and integral blower systems, 
m choice of metals and finishes.— 
Falstrom Company, 301 Falstrom 
Court, Passaic, N. J. 


For more information circle 106 on inquiry card. 





thanks to automatic XEROGRAPHY... 





Save up to *500,000 yearly with a unitized microfilm system 
for storage and rapid reproduction of engineering drawings... 


.-- print quality superior 
to that of any other method of 
engineering = drawing reproduction 


BENEFITS 


Superb quality at low cost 


Substantial savings .. . up to 
$500,000 a year 


Storage space reduced up to 95% 
No sensitized paper used 


Time cycle between request and 
print dramatically shortened 


Reduced-size prints make handling 
easier, slash material costs, 
cut postage 

















Automatic xerography now makes 
possible a revolutionary system for 
the storage and rapid reproduction 
of engineering drawings. The com- 
bination of microfilm, data-process- 
ing aperture cards, and a XeroX® 
Copyflo® 24 continuous printer pro- 
vides enormous economies in time, 
space, materials, and money—up to 
$500,000 savings a year. 

If your need is to copy hundreds 
... or thousands. . : of different en- 
gineering drawings, or to get multiple 
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Above, original drawing is contrasted 
with microfilmed reduction mounted in 
aperture of data-processing card. 





Left, Copyfio 24 continuous printer. 


copies of each, a unitized microfilm 


system is for you. 

Our Booklet X-287, showing the 
advantages of unitized microfilm sys- 
tems, is yours for the asking. Write 
Haloid Xerox Inc., 59-199X Haloid 
St., Rochester 3, N. Y., Branch offices 
in principal U.S. and Canadian cities. 


HALOID 
XEROX 
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FOR RADAR ENGINEERS 


Using General Electric Inductrol 
Regulators in the high-voltage 
power supply of radar systems 
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FEEDBACK CONTROL SIGNAL 


Because the high-voltage power supply 
is an inherent part of the transmitter 
portion of a radar system, there is much 
concern over keeping the system effec- 
tively and continuously operative de- 
spite voltage control problems. 

The diagram above illustrates how 
General Electric Inductrol regulators 
help solve this problem. 

With the regulator in the circuit, as 
shown, it is possible to regulate the 
power supply output voltage while com- 
bining both the run-up function and the 
precise voltage control function. 


ANY DESIRED RANGE OF VOLTAGE 
CONTROL for the system can be incor- 
porated into this single regulator. In 
addition, the Inductrol voltage regu- 
lator, through its associated controls, 
corrects for input voltage variations and 
fluctuations of the load, while com- 
pensating for regulation of the circuit 
and changing characteristics of the 
rectifier element. 

For reliable operation of the high- 
voltage power supply, the Inductrol 
regulator must provide the desired range 
of d-c power required. Problems such as 
line voltage variation, load changes, 
infinite d-c level requirements, being able 
to withstand high fault currents, and 
system regulation must be accomplished 
reliably ‘and automatically for contin- 
uous operation of the power supply. 


AS AN EXAMPLE, here is a typical 
high-voltage power supply with the fol- 
lowing requirements: d-c voltage—18 kv 


max., d-c current—1.7 amps max. Line 
voltage variation +10%, d-c output 
voltage to be adjustable from 2 kv to 18 
kv. System characteristics are: power 
factor—90%; efficiency—95%, system 
regulation—10%. 


TO OBTAIN VOLTAGES OF 2-18 KV 
with your three-phase bridge rectifier, 
the Inductrol regulator will vary the 
440 V, three-phase input on the trans- 
former primary in direct proportion to 
the H.V. requirements. In addition, it 
will automatically compensate for line 
voltage variations, load changes, and 
system regulation while being able to 
withstand fault currents of 25 times 
normal (for 2 seconds) and giving infinite 
voltage adjustment from 2 to 18 kv. This 
is accomplished without having the con- 
trol device introduce waveform distor- 
tion, is free from contact maintenance 
(no brushes or switch contacts) and 
maintains +1% accuracy over the 
full range. Inherently, the Inductrol 
regulator, whether dry-type or liquid- 
filled design, is virtually free from 
maintenance requirements. 


OTHER INDUCTROL REGULATOR USES: 
Line voltage correction (60 or 400 cycle) 
control of filament power supplies, focus 
coil control, and grid voltage control in 
radar systems, variable speed antenna 
drives, computers, and many other elec- 
tronic equipments. 

FOR MORE INFORMATION, write 
to Section 425-20, General Electric 
Company, Schenectady 5, New York. 


*Registered Trademark of the Genera! Electric Company for Induction Voltage Regulators. 


Progress /s Our Most Important Product 


GENERAL @@) 


ELECTRIC 
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New Products—con. 
MINI SELENIUM RECTIFIER 





New low cost type SP7K selenium 
rectifier meets environmental Mil- 


et] 





specs with operation to 125°C. Avail- 
able in 10-30 v and 40-80 v ranges. 
Spec sheets available-—Bradley Lab- 
oratories, Inc., 275 Walton St., New 
Haven 11, Conn. 
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25-AMP POWER TRANSISTOR 


TRANSISTOR TYPE NOS. 2N1162 2N1164 
2N1163 2N1165 


Coll. to Base Vottone 50 v 80 v 
Coll. to Emitter Voltage 35 v 60 v 
Coll. de current 25 amp 25 amp 
Max Junction Temp.-Cont. 90°C 90°C 


Max Junction Temp.- 


Intermittent 100°C 100°C 
Collector Dissipation 
Base Temp. 30°C 50 w 50 w 


New line of germanium PNP alloy 
junction power transistors meeting 
MIL-T-19500A requirements have al- 
most twice current rating of other 
units commercially available; are said 
to exhibit good Beta linearity. De- 
signed for high current switching and 
audio applications, in hermetically 
sealed TO-3 package with collector 
common to case.—Motorola Inc., Semi- 
conductor Products Div., 5005 E. Mc- 
Dowell Rd., Phoenix, Ariz. 
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SOLID STATE INVERTER 


New S.1.C. Model 12-115-60AC 
series static inverters provide fre- 
quency stability over +60% of input 
voltage, also gain high reliability and 
efficiency to 95% by eliminating VR 





devices. One output winding supplies 
standard ac motors, etc., while sec- 
ond winding operates equipment with 
high-voltage dc supplies which 
charge to peak ac rectified voltage. 
175 va continuous, over —40° to 
70°C range.—Static Inverters Corp., 
2501 E. 68th St., Long Beach, Calif. 
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FAST SILICON TRANSISTOR 


New 2N11339 silicon logic transistor 
has speed equalling that of fastest 
germanium types, averaging less than 


| | 


t sisramuTion Car t 
| eco v 
LJ ) 


Pf | \ L 
| 


























po 100 190 200 250 











J 


80 millimicroseconds. Guaranteed Al. 
pha cutoff is 100 mc minimum. Speci- 
fications sheet PB13 on request. 
Transitron Electronic Corp., Wake. 
field, Mass. 
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SILICON ALLOYED TRANSISTOR 


Four new PNP silicon alloy junc- 
tion transistors, hermetically sealed 
in JETEC 30 packages, are said to 
provide greater reliability and per- 
formance through high conductance 
and uniformily low input impedance 
(35 ohms), operate at junction tem- 
peratures to 150°C, dissipate 150 mw 
at 25°C. 


Transistor Collector Min. Current Alpha Cutoff 
Vol Amplif 


Type No. olts if. Frequency 

2N1024 —I5v 9 min I mc min 
2N1025 -—3v 9 min; 18 max I mc min 
2N1026 —35v 18 min; 54 max 2 mc min 
2N 1027 —I5v 18 min 4 mc min 


Catalog data sheets on request.— 
Sperry Semiconductor Div., Sperry 
Rand Corp., So. Norwalk, Conn. 
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SILICON SWITCH DIODE 


New Type AD 4-layer diode is 
turned on by voltage pulse, off by re- 
versing or dropping current. Capable 





of handling 300 ma de or 20 amp 
pulse, four diodes in series will switch 
800 v, for 16 peak kw in magnetron 
pulsing, ete—Shockley Transistor 
Corp., Stanford Industrial Park, Palo 
Alto, Calif. 
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750 MC MESA TRANSISTOR 


New germanium diffused-base 
“mesa” transistor has alpha cutoff 
frequencies up to 750 megacycles and 
power dissipations to 750 mw; oper- 
ates at junction temperatures to 
100°C in welded JETEC TA-5 pack- 
age.—Texas Instruments, Inc., P. 0. 
Box 312, Dallas, Tex. 
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SILICON RECTIFIER ASSEMBLY 


New miniature silicon bridge recti- 
fiers occupy only 1/10 volume, weigh 
less than 1/60th of equivalent tube 


aw 4 
circuitry. Operate up to 165°C, 50 to 
600 PIV, 50 ma to 1.2 amp. de. Data 
jin bulletin SR-207.—IJnternational 
Rectifier Corp., 1521 E. Grand Ave., 
El Segundo, Calif. 
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MEDIUM FREQUENCY FERRITE 


New ferrite MN-31, with high ini- 
tial and maximum permeabilities, and 
high saturation magnetization has low 
losses in the 10-500 kes range. High 


resistivity prevents eddy current loss- 
es, also has low hysteresis loss, Curie 
temperature over 180°C, low magne- 
tization constant, and uniform high 
quality. Characteristics on request.— 
Kearfott Co., Inc., 1500 Main Ave., 
Clifton, N. J. 
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SERVO AMPLIFIER 


Rugged Model AS-20 servo ampli- 
fier using solid-state circuitry will 
withstand 2500% overvoltage input, 


~ 


not be damaged by loss of load. Oper- 
ates from synchro control transformer 
input in 60 cps servo system to drive 
20 watt servo motor within —55° to 
55°C range. Meets Mil-E-5400.— 
Di/An Controls, Inc., 40 Leon St., 
Boston, Mass. 
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TRANSISTOR AMPLIFIER 


New plug-in transistor amplifier 
unit Model 198S (silicon) designed 
for servo and audio applications, fea- 


tures good closed-loop stability from 
—60° to 150°C. Open loop gain is 90 
db with closed loop gain variable 
from 2 to 1000. Bandwidth is 5 cps to 
50 ke.—Taber Instrument Corp., 
North Tonawanda, N. Y. 
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DC-DC CONVERTER 


New static converter provides mul- 
tiple output voltages, 150 watt max 
from 28 v de input for airborne, test 


c 


and emergency equipment. Unit is in- 
sensitive to physical orientation, has 
efficiency over 75% and provides line 
regulation less than +1%.—Magnetic 
Research Corp., Hawthorne, Calif. 
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CALIBRATION FACILITY 


Model 10 Test Equipment Cart sup- 
ports Model 829 AC-DC Instrument 
Calibration Standard and Model 150 
Variable Frequency Power Supply, 


comprising complete portable elec- 
trical instrument calibration facility 
for operation from 115-v 60 eps line. 
—Radio Frequency Labs., Inc., Power- 
ville Rd., Boonton, N. J. 
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The NEW Series BH100 


MOLLI-\V-METER 


DIGITAL 
READOUT . 


¢ 
t 
’ 


SMALL SIZE — This compact, 
transistorized, servo-driven in- 
strument measures only 3 x § 
x 53,", 


ALL INCLUSIVE —With Zener 
reference, power supply, am- 
plifier, servo motor, 144” tape- 
slidewire. 


TAPE-SLIDEWIRE — Mounted 
on side-by-side spools, slide- 
wire is embedded in edge of 
tape, punched for sprocket 
drive. 


PRINTED READOUT—Coalibra- 
tion printed on tape available 
fo measure steady-state condi- 
tions or where input deviates 
more than 13%. 


* TRADE MARK 


4 
4 
CJ 
¢ 








ACCURACY 
0.1% 


THE INSTRUMENT 
with the 
TAPE-SLIDEWIRE 


VOLTAGE - CURRENT 
FREQUENCY - POWER 
RESISTANCE -R. P.M. 





Every discrete scale unit is a calibrated 
point. 


100 calibrated points per foot of 
slidewire length. 


Slidewire up to 12 feet long. 


LINEAR, PARABOLIC, LOGARITHMIC 
FUNCTIONS DISPLAYED IN DIRECT DIG- 
ITAL RELATION...COMPOUND RANGES, 
PLUS & MINUS SCALES FROM ZERO, 
SUPPRESSED RANGES 


Full information is available for the asking: 


B&H INSTRUMENT 
Co., INC. 


3479 West Vickery Blvd. * Fort Worth 7, Texas 


Sales-Engineering Offices: COMPTON, CAL., VALLEY STREAM, L.1.,N. Y., DAYTON. OHIO 
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| TWO WIRE 


(/* PLUG-STA 


HERMETICALLY -SEALED 





Be 
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| e NO DRIFT 
\ e RUGGED 
1 e CLEAN MAKE AND BREAK 


\ 


Extreme shock, vibration and other severe environmental 
conditions will not affect the precise thermal 

indication of this new CPI hermetically-sealed thermal 
sensing switch. The new Plug-Stat® is a two-wire, 

rugged unit with stainless steel welded body and special 


alloy contacts that make and break fast 


and clean at set limits 
without drift of calibration. 


This new Plug-Stat® operates 
accurately in environmental 
temperatures from minus 65°F. to plus 
700°F. and is capable of a 200°F. 
overshoot from the specified 

operating temperature. Calibration 
temperature range from minus 20°F, 
to plus 700°F. is factory set to a 
specified tolerance and sealed. 


Where you require an extremely 
sensitive response to high 


or low temperatures, 
this new non-drift thermal switch 
will fit your needs. 


Ask about the 
SINGLE-WIRE 
PLUG-STAT? 
too 


Another in the CPI family 
of thermal switches is this single- 
wire Plug-Stat® for applications 
where required temperature range 
limits are minus 20°F. to plus 
600°F. 


Write now for complete engineering data. 


Ask for Catalog MS. 


| Contiol products, inc. 


HARRISON, N. J. 
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The Nomograph relates the variables in the follow- 
ing equation for each of four standard stock sizes of 
Servovalves. 


Nomograph Determines 
Servovalve Application 


7 
et Lat 





The following load conditions and supply pressure 
are plotted as an example (dashed line) on the nomo- 


graph: Q = 2 GPM: P, = 3000 psi; and P, = 2200 
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This condition is plotted as follows: Referring to 
the vertical scales on the left of the nomograph, draw 
a line from the supply pressure (1) through the load 
flow (2) to its intersection with the Q/P, axis. Draw 
a horizontal line as shown. Referring to the hori- 
zontal scales, draw a line from the supply pressure 
(3) through the load differential pressure (4) to its 
intersection with the P,/P, axis. Draw the vertical 
line as shown. The optimum valve for this load con- 
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400 5 6 7 8 1000 2 , 8 8at8 
SUPPLY PRESSURE PS.I. 


*Rated flow at 1000 psi drop across the valve. 


dition and supply pressure is the 2.7 GPM size. 


The Nomograph is also useful for determining, by 
trial and error, with a valve size given, the P, re- 
quired to fulfill a known load requirement. Also, 
with a valve size given, any combination of Q and P, 
for a certain P, can be determined directly. (From 
8-page bulletin, Model 410 Servovalve, which also 
gives formulas for analysis of hydraulic servo sys- 
tems, Raymond Atchley, Inc., 2340 Sawtelle Blvd., 


Los Angeles 64, Calif.) 
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single-sided strain gauge amplifies 
and differential amplifiers. Trangis. 
torized circuit provides 0-20 v at; 
amp dc regulated power.—Electronig 
Div., Moeller Instrument Co., 13% 
St. & 89th Ave., Richmond Hill 
N.Y. C. 
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“MATCHBOX” MODULE TUBE 


New tube format for automate 
module and printed circuit production, 
is designed to be supported by leads 
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or clamped to printed circuit board 
for best heat transfer and vibration 
damping. Type WX-3608, sharp-cutof 
pentode with characteristics similar to 
type 6AG5, is illustrated.—Electronie 
Tube Div., Westinghouse Electric 
Corp., Elmira, N. Y. 
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AMPLIFIER KLYSTRON 


New 1 kw ew aircooled 4-cavity§ _ ( 
klystron continuously tunes from 1700 New | 
to 2400 me and is focussed with ported 
permanent magnet. Designed for for- Handbo« 
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Marck, 


ward scatter communication systems, 
it combines resonant circuits with 
tube for high-efficiency operation with 
minimum of operational adjustments 
—Varian Associates, 611 Hanser 
Way, Palo Alto, Calif. 
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VARIABLE SPEED DRIVE 


New Servotran variable speed drive 
for motors 1/100 to 1/40 hp is only 
can be provided with ver- 


9” square, 
dial for exact speed 


nier 10-turn 
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adjustment, or with quick-change 
lever to reverse from full forward to 
full back in only 0.05 seconds.— 
Humphrey Prod. Div., Humphrey, 
Inc., 3794 Rosecrans St., San Diego 
10, Calif. 
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HIGH CURRENT THYRATRON 


New filament and grid design give 
type VTP 7386, thyratron replace- 
ment for C6J, C6JA, 5685 or 5C21, 





30% more peak anode current than 
the older tubes. Withstands temper- 
ature extremes from —55° to 75°C.— 
Vacuum Tube Products Co., Inc., 2020 
Oceanside, Calif. 
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COOLS HOT TUBES 


New IERC THERMA-flex liner re- 
ported in NEL Reliability Design 


.§ Handbook as giving best heat dissipa- 





tion in both IERC “NW” and “TR” 


type vacuum tube shields, reduces 
bare tube temperatures by more than 
10% and 35% respectively. Complete 
information on request.—Internation- 
al Electronic Research Corp., 145 W. 
Magnolia Blvd., Burbank, Calif. 
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TAPE PROGRAMMER 


New Model MLP-13 13-channel tape 


programmer for missile guidance has 
160-ft capacity for 


35 mm Mylar 








punched tape, giving 10.6 minute pro- 
gram at tape speed of 3 ips. Operates 
from 115 v 400 cps, weighs less than 
5 lbs.—Beattie-Coleman, Inc., 1000 
No. Olive St., Anaheim, Calif. 
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DIGITAL DATA PRINTER 


New Model 176 digital indicator 
and printer continuously monitors and 
periodically records weight, strain, 





temperature and other variables 
measured by bridge-type transducers, 
on printed paper tape. Reading rates 
up to 2 per second.—Gilmore Indus- 
tries Inc., 183015 Woodland Ave., 
Cleveland 20, Ohio. 
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ANALOG DATA MULTIPLEXER 


New Model 3515 Multiplexer ac- 
cepts 1 to 8 Geotech FM subcarrier 
oscillators, couples directly to single- 





voice frequency telephone, radio or 
microwave circuit for long-distance 
transmission of analog data. Bulletin 
TM-0581 on request.—The Geotech- 
nical Corp., 3401 Shiloh Rd., Garland, 
Tex. 
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with ruggedized 
mittent movement, holds 1200 feet of 


LONG-RUN CAMERA 


New Traid Model 805 Fototracer, 
lightweight inter- 


film for events up to 50 minutes dura- 
tion. Designed for filming rocket en- 
gine tests, it operates at 16, 24, 32, 
and 64 fps from governor-controlled 
motor.—Traid Corp., 17136 Ventura 
Bivd., Encino, Calif. 
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FLAC DATA RECORDER 


Radar information is reduced to 
coded decimal form, stored in tran- 
sistorized shift registers, edited to 
fit Florida Automatic Computer 
(FLAC), then gated out for writing 
on magnetic tape for direct entry into 
FLAC for data reduction. Automati- 
cally checks information written on 
tape against information in storage 
buffers to increase reliability of mis- 
sile flight data.—Technitrol Engineer- 
ing Co., Philadelphia 34, Pa. 
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WIDE BAND DATA RECORDER 


New CV-100 series instrumenta- 
tion tape recorder uses %” tape to re- 
cord 7 full channels of 1 megacycle 

















information at 120 cps. Records 12 
minutes running time with reproduci- 
ble accuracy of 0.005% held by Mini- 
com Cyclelock system.—Mincom Div., 
Minnesota Mining & Mfg. Co., 2049 
So. Barrington Ave., Los Angeles 25, 
Calif. 
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JUST ONE SOLENOID VALVE WITH.... 


* 24 V.D.C. Power or 
* 60 and 400 cycle 115 V.A.C. Power 
* Fast Actuation 
* Pressure ranges up to 6000 psi 
* Most fluid services 


* Manual overrides 


for applications that require... 


2 way normally closed 
2 way normally open 
3 way normally closed 
3 way normally open 
or shuttle operation 
That's the versatile Marotta 
3 way, 2 position, Y% inch 
tube MV 74 


Another addition to the over 300 
Marotta valve models now in general 
use throughout industry. 


Sa 





PRV-LIA RV-23 RV-4 MV-36 
Special 6” 4"’ Pneumatic %"" 60 psi 4g" N.C. 3500 
160 psi Regulator-Hand 1000 psi Integral psi Inter- 

LOX Pressure Type 50 to Fuel Solenoid Relief Pressure _ nally Piloted 
relief 4500 7} Regulator Solenoid 


Write or call for complete information. 
Experienced engineers available for consultation. 


VALVE CORPORATION 


pioneer producers of high pressure valves 


P. O. BOX 300-T BOONTON, N. J. 
For more information circle 52 on inquiry card. 











New Products—conr. 
SIZE 10 AND 11 SERVO MOTORS 


New six-pole units, sizes 10 and 
11, have stall torque of 0.6 oz-in 
minimum, no-load speed of 6500 rpm 








and acceleration at stall of 42,000 
radians/sec*. Operate in ambients 
from —65° to 125°C. Available for 
26, 55, or 115 v 400 cps ac or special 
voltages on order.—Electro Products 
Div., Western Gear Corp., 182 W. 
Colorado St., Pasadena, Calif. 
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STEP SERVO MOTOR 


New Digital-to-Analog converter 
operates from dc pulses at rates from 
20 to 120 pulses per second, to achieve 
860° rotation in 8 steps without de- 


one ag seo aI 





tents. Identical in appearance with 
conventional servo motors, the Size 8 
Step-servo motor is available in im- 
pedances of 50 to 150 ohms, for oper- 
ation through 20 to 40 v dc, over a 
temperature range of —55° to 125°C, 
and meets MIL-E-5272B and MIL-E- 
5400.—Induction Motors of California, 
6058 Walker Ave., Maywood, Calif. 
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HIGH SPEED CAMERA 


New 16mm FASTAX WFEF-3T 
camera uses 2-sided continuously ro- 
tating prism synchronized with film 
motion to take pictures from 150 to 





6000 frames/sec, supplementing previ- 
ous models with 4-sided prism and 
speeds to 1,600 fps. Holds 100’ film 
for short duration studies —Wollen- 
sak Optical Co., Dept. FA-8, 850 
Hudson Ave., Rochester 21, N. Y. 
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INERTIA-DAMPED SERVO MOTOR 


New size 8 inertia-damped servo 
motor Model 8 IM 460 operating from 
115 v, 400 cps source is provided vis- 
cous friction damping by coupling 


a 





low-inertia drag cup to a freely ro- 
tating magnet flywheel. Low inertia 
rotor and high stall torque produce 
acceleration at stall of 68,000 rad/ 
sec’, attaining upper corner frequen- 
cies near 41 cps. Meets Mil environ- 
mental and vibration specifications.— 
Helipot Div., Beckman Inst., Inc., 
Fullerton, Calif. 
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HI-G ELECTROCARDIOGRAPH 


Three-channel electrocardiograph 
input stage for use on rocket sled at 
Holloman AFB test track on animal 





and human _ subjects operates in 
stresses up to 200 G. Frequency re- 
sponse, de to 20 cps +1%; input im- 
pedance 160,000 ohms; time constant 
1.5 sec; system gain 150 with single- 
ended input, 300 when used differen- 
tially—Edin Div., Epsco, Inc., 207 
Main St., Worcester 8, Mass. 
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RF ATTENUATOR 


New 50-ohm accurate variable step 
attenuators designed to operate from 
de to 500 me, are available as individ- 
ual unmounted units or mounted in 


bs 





combinations up to four units on 31%” 
x 19” rack panels. Each resistor used 
is highly stabilized, is mounted in 
cavity which eliminates reactive com- 
ponents over useful frequency range 
of unit.—Ortho Filter Corp., 196 Al- 
bion Ave., Paterson 2, N. J. 
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COAX STEP ATTENUATORS 


New variable 6-step (Model AT- 
108) and 12 step (Model AT-109) T- 
network attenuators of coaxial line 
construction employ deposited carbon 


precision resistors rated at 4 watts 
continuous, 2 kw peak. Attenuations 
from fractional db to 60 db, VSWR 
1.2, and standard impedance 50 ohms, 





with other impedances on special or- 
der; are listed in Catalog A-259.— 
Empire Devices Prod. Corp., Amster- 
dam, N. Y. 
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TROPOSCATTER DUPLEXER 


High rejection attenuation is at- 
tained by new duplexer designed for 
tropospheric scatter applications in 





the 755 to 985 mc band. Enables sin- 
gle antenna to be used simultaneously 
for transmitting and receiving.—D. S. 
Kennedy & Co., Cohasset, Mass. 
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TRANSISTORIZED IF AMPL. 


New Type 82D ruggedized IF am- 
plifier for missile use withstands 30 






G shock, vibration to 2000 cps and 80 
G acceleration. Center frequency, 30 
or 60 mc; bandwidth, 1-20 mc and 
gain, 80 db.—LEL, Inc., 380 Oak St., 
Copiague, N. Y. 
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MICROWAVE ABSORBERS 


New Radite No. 75 microwave ab- 
sorbing plastic is now available in 


r 


rod forms in convenient sizes for ex- 
perimental fabrication. Two 4-page 
brochures giving design data available 
on request.—Radar Design Corp., 
Pickard Drive, Syracuse 11, N. Y. 
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Auxiliary Memory Uses Cores 


Using solid-state active elements throughout— 
transistors, semiconductor diodes, and ferrite cores— 
new core storage buffers are designed for applica. 
tions requiring auxiliary data storage to synchronize 
two systems operating at different speeds. They op. 
erate with optimum reliability from 0° to 40°C but 
occasional exposures to 70° temperatures will not 
damage the buffers nor impair their operation. They 
are unaffected by humidity. 

Models 144-BQA (4 bits/character) and 144-BQ8A 
(8 bits/character) core storage buffers load and un. 
load all bits of each character in parallel. Characters 
are loaded and unloaded in sequence, therefore the 
first character loaded is the first character unloaded. 
Load and unload commands are executed immediately, 
in the order transmitted to the buffer. 
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INPUT, Sync and Output pulse relationships. 
LOAD—Information is presented to the buffer on 


parallel lines, one line per bit, in the form of d-c 
levels. 

UNLOAD—Information is obtained from the 
buffer on parallel lines, one line per bit, in pulse form. 
Unloading occurs upon transmission of an UNLOAD 
SYNC pulse to the buffer. 

INTERLACED LOAD AND UNLOAD—Loading 
and unloading operations can be intermixed in any 
sequence at rates up to 10,000 character/sec. For 
example, the Model 144-BQ8A buffer can store 73 
eight-bit characters; the first 28 characters can be 
read out; load another 59 characters; read out the 
remaining 45 characters from the initial load; and 
then load up to 85 additional characters. Regardless 
of loading and unloading pattern, each operation is 
executed in 10 psec. 

CLEAR—A pair of terminals is provided, to which 
shorting contacts may be connected for clearing the 
buffer which sets the address circuits to the initial 
address.—(From 2-page technical data sheet, “Core 
Storage Buffer,” Telemeter Magnetics Inc., 2245 Pon- 
tius Ave., Los Angeles 64, Calif.) 
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MILITARY SYSTEMS DESIGN 
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he 104A Pulse 
Delay Tri-Unit 
onsists of three 
independent sec- 
ions, each pro- 
iding three functions: Pulse standardization, variable 
pulse delay, and variable square wave generation. 
Specifications (each stage) : 

Outputs: (1) negative and positive 2.5 v, 1.5 psec 
pulses; (2) positive square wave from —20 v to 
—0.2 v. Constant output for loads down to 500 
ohms. 

Input: Any negative pulse of at least 1.5 v amplitude 
with 1 psec or less rise time. Temp. compensated 
for constant output from 50° to 135°F. 

Power at 100% duty cycle: —10 v, 5 ma and —20 
v, 25 ma. 

(One of 24 applications from 15-page bulletin “Notes 
on Transistor Switching Circuitry,” Navcor Series 
100, Navigation Computer Corp., 1621 Snyder Ave., 
Philadelphia 45, Pa.) 
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Silicon Cell is Secondary 
Solar Radiation Standard 


Pyroheliometer standards of considerable complex- 
ity previously have been the only accurate means by 
hich manufacturers who use or produce solar cells 
ould gage the efficiency of the components being re- 
eived or shipped. The International Rectifier Corpo- 
ation, 1521 E. Grand Ave., El Segundo, Calif., has 
ow developed a highly stable and accurately cali- 
brated Secondary Standard Silicon Solar Cell which 
an be reliably substituted for the more costly labora- 
ory method. 

Each cell is selected to be of at least 9% conversion 
ficiency, and is accurately calibrated for various 
adiation intensities and at specified temperatures. 
The calibration curve is permanently mounted inside 
he instrument case lid, for convenient reference by 
€ customer. 

Standard Silicon Solar cells measure 1.87” x 1.2” 
x 0.28”, are mounted in a shock resistant case and 
tre protected by coated optical glass windows. 
hermocouple leads for the measurement of cell tem- 
perature are attached. 

Detailed instructions and data-for use are contained 
n bulletin SR-277, which is available on request. 
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SIGMUND COHN CORP. 


121 SOUTH COLUMBUS AVE., 





MOUNT VERNON, N. Y. 


SINCE 1901 
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Electronics 
Catalog 


you save 50% on Top- Quality 


Test instruments 
Hi-Fi « Ham Gear 


KITS AND WIRED 


for professiénat and home use 


TEST INSTRUMENTS HI-FI 

battery eliminators stereo and monaural 
battery testers tuners 

bridges preamplifiers 

decade boxes pane amplifiers 
electronic switch ntegrated amplifiers 
flyback tester speaker systems 
oscilloscopes 
probes HAM GEAR 

cw transmitter 
modulator-driver 


grid dip meter 
transistor tester 
vacuum tube OVER 1 MILLION 
voltmeters EICO instruments in 
volt-ohm use throughout 
milliammeters the world. 


signal and 
sweep generators 
tube testers 





LIFETIME service and calabration guarantee. 
IN STOCK at your neighborhood EICO dealer. 
Send now for FREE catalog 
MD-4 
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RELAY INTERLOCK 


New Model 113-386 Relay Interlock 
contains three separate ac relays 
which cut off all ac power when any 
115 v ac phase is reduced under 36 
volts. Fourth relay maintains 28 v dc 
for 4-min period after ac failure then 
de-energizes if ac is not back to proper 
level; also disconnects hot ac phases 
if de fails. Withstands 10 G vibra- 
tions to 500 cps, operates in 15 G, 11 
msec shocks and environmental con- 
ditions including temperatures from 
—54°C to 71°C.—Trio Laboratories, 
Inc., Plainview, L. I., N. Y. 
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HIGH TEMP THERMAL SWITCH 


New CPI “Button” switch, cali- 
brated within 2°F of any value from 
—20° to 600°F, is available in either 
close-on-fall or close-on-rise contacts. 





Temperature differential and repeat- 
ability for any switch is about 1°F, 
is mounted by lugs, soft soldered to, or 
recessed into controlled surface. Meets 
MIL-E-5272A shock and vibration 
specs.—Control Products, Inc., 306 
Sussex St., Harrison, N. J. 
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ACCELERATION SWITCH 


Senses accelerations by oil-damped 
mass attached to cantilever beam 
providing operation on three modes: 





NC unidirectional, NO unidirectional 
and NO omnidirectional. Applications 
in missiles, automatic aircraft warn- 
ing, shock measurement and vibra- 
tion shut-down actuation—ERA En- 
gineering, Inc., 1009 Montana Ave., 
Santa Monica, Calif. 
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SURFACE TEMPERATURE 
PROBE 


New surface temperature probe 
REC Model 116D, for measurement of 
skin and gas temperatures of mis- 
siles and jet engine control, features 


ee —__ 


pure platinum wire sensor and a 1/16- 
inch Inconel sheathed lead. The stand- 
ard models upper limit of 760°C can 
be raised to 1100°C for many appli- 
cations. Bulletin 116-24 on request.— 
Rosemount Engineering Co., 4900 
W. 78th St., Minneapolis 24, Minn. 
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SENSITIVE MAGNETOMETER 


New precision Model M-6 Mag- 
netometer, with sensitive element 
sealed in plastic for field use.is also 
used in laboratories to measure mag- 
netic pole strengths, determine cur- 
rent in conductors, and inspect air- 
craft parts for residual magnetism.— 
Irwin Laboratories, Inc., 1238 So. Ger- 
hart Ave., Los Angeles 22, Calif. 
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FREQUENCY MODULATION 
METER 


New Model T180 Frequency Modu- 
lation meter reads percent frequency 
modulation directly, also has record- 





ing output for recording transients 
and instantaneous frequency modula- 
tion.—Avtron Mfg., Inc., 10409 Meech 
Ave., Cleveland 5, Ohio. 
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Small Plate Packs up. to 
256 Photo-diodes per Inch 


A Rex-Array, a sandwich composed of a glass plate, 
a layer of parallel transparent conductors, a layer of 
cadmium sulfide, another conductor and an epoxy 
coating, provides a photo-rectifier junction at each 
conductor crossing. Because photo-rectifier junctions 
are open circuits in the dark, logical networks can 
be arranged by selecting the required rectifiers in a 
Rex-Array with a light mask. Programming becomes 


LIGHT MASK produced on data computer determines 
which rectifier junctions are activated in new photo- 
rectifier logic system. 


unlimited through the simple use of masking cards 
produced by punched data systems (See Figure). 

Under illumination each cell in the Rex-Array is a 
diode with a rectification factor of about 600 with 
a forward impedance of 10K ohms and a back im- 
pedance of 6 megohms; in the dark it is an open 
circuit. The electrical response is approximately 1 
psec; the optional response is about 100 psec, with its 
sensitivity peaking about 6500 Angstroms.—(From 
2-page catalog sheet, Electronic Components Dept., 
The Rex Corporation, West Acton, Mass.) 
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End-Fire Sonar Transducer 


SEFAR (Sonic End-fire for Azimuth and Range) 
is the name given a new type of sonic transducer which 
is analogous to the highly directional end-fire antenna 
array. It consists of a driving transducer and coupling 
section about one wavelength long; and circularly 
ridged waveguide from 10 to 30 wavelengths long 
(See Figure). It can be adapted to conventional sonar 
systems, according to its developers. 

COUPLING SECTION 


HH] 


WAVEGUIDE 


TRANSDUCER 
oF Henan (10 TO 30 WAVELENGTHS) 


Based on a theory developed by Dr. M. C. Junger, 
SEFAR is a product of research and development un- 
der a Naval contract accomplished by Acoustica As- 
sociates, Inc. 

The most satisfactory model at 10 kc is a brass con- 
figuration 13 feet long, one inch in diameter, with a 
barium titanate transducer. It exhibited a directivity 
index of 21 db, a high efficiency and power handling 
capacity of over 2 kilowatts. 

Chief advantages over other sonar transducers 
claimed for SEFAR are its higher efficiency, power-to- 
weight ratios of 10 to 30 watts per pound vs 1 watt per 
pound of transducer weight for older systems, and 
beam-width directivities from 45° to 10°.—(From 2- 
page technical data bulletin, Acoustica Associates, Inc., 
26 Windsor Ave., Mineola, N. Y.) 
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New Produds—conr. 


RELAY SPRING MODULES 


New relays with modular SPDT as- 
semblies are available in Model TT to 
meet MIL-R-5757C and model TS 





to meet MIL-R-6106C. Up to six 
modules used in each relay keep 
springs permanently aligned.—Ohmite 
Mfg. Co., 3678 Howard St., Skokie, 
Ill. 
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ROTARY RELAY 


New CVE Type 4C 4PDT dc relay 
features operation at ambients to 
125°C, in vibration to 2000 cps at 20 


G acceleration; with no opening, en- 
ergized or de-energized, at 75 G. 11 
milliseconds duration—Couch Ord- 
nance, 3 Arlington St., North Quincy, 
Mass. 
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SUB-MINI THERMAL DELAY 


High-vibration and high-tempera- 
ture specifications are met by new % 
oz hermetically sealed thermal relays 


with delays of 1 to 300 sec, and com- 
pensated for temperatures from —65° 
to 125°C. SPST 6 amp 115v ac 
contacts are NO or NC.—Dialtron 
Corp., 203 Harrison Pl., Brooklyn 37, 
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SEQUENCING TIMER 


New Model HYS89 sequencing tim- 
er closes 26 load switches sequentially 
in pairs for fail-safe operation. Motor 


‘ : pes 
EIST E, BSg CO IOI IK GT ik EIN SCARE OF 


cutoff stops switch after 90 sec., reset 
time is 5-10 sec. Sealed to meet MIL- 
specs, it operates on 115v 400 cps 
motor power and 20 v dc for the 
clutch, in —55° to 85°C ambients.— 
Eagle Signal Corp., Moline, Ill. 
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FREQUENCY COUNTING TIMERS 


New I-L-S 1300 Series electronic 
tachometers and frequency counters 
are available in 10 models including 


self-contained, remote indication, ex- 
plosion-proof, and dual readout re- 
quirements. Crystal and tuningfork 
standards accurate to+1 count on sine 
wave or pulse inputs from 0 to 150,- 


000 cps. Display time adjustable from 
0.1 to 10 sec.—I-L-S Instr. Div., The 
Meriam Inst. Co., 4532 W. 160th St., 
Cleveland 35, Ohio. 
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SHIFT REGISTER 


New SR-104 miniature shift regis- 
ter is one-core-per-binary-bit unit 
with 5 ke information rate and S/N 
ratio of 10:1. Operates over —55° 


to 125°C temperature range. A 14.0 
usec, 22 v outpulse results when 10.0 
usec, 7 ma input pulse is followed by a 
8.0 ywsec 300 ma shift pulse—ESC 
Corporation, 584 Bergen Blvd., Pali- 
sades Park, N. J. 
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FREQUENCY COUNTER 


New transistorized EPUT meter 
measures frequencies from 10 epg y 
200 ke with accuracy to | in yp 


3 


over —4° to 150°F range. 1-248 
binary-coded output is available t 
drive data converters.—Berkeley Diy, 
Beckman Instruments, Inc., 229 
Wright Ave., Richmond 3, Calif, 
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DIGITAL VOLTMETER 


Four- and five-digit transistorize 
de voltmeters using “controlled drive" 


stepping switches are described in 
Cubic’s bulletins 100-D and 101-D— 
Cubic Corp., 5575 Kearny Villa Rd, 
San Diego 11, Calif. 
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SOLID TANTALUM CAPACITORS 


New disc-shaped encapsulated solid 
tantalum capacitors require less sur 


face space on printed circuits. Elim 
nation of metal can saves 30% weigl 
—P. R. Mallory & Co., Inc., India 
apolis 6, Ind. 
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LOW-L CAPACITORS 


Tubular low-inductance capacito 


range from 0.10 uf at 150 kv with 


0.10 wh inductance to 0.25 uf at 50 


with 0.04 wh inductance, also oth 
ratings to customer specs. Suppl 
high peak energy with short time cd 
stant.—Azel Electronics Div., 
Bres., Inc., 134-20 Jamaica A 
Jamaica, N. Y. 
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ELAPSED TIME METER 


New microminiature elapsed time 
indicator, with jewelled gear trains 
uses less than 1 watt, records oper- 


ation time up to 1000 hours or more 
on special order. Operates on 115 v, 
400 eps; withstands shock and vibra- 
tion for missile applications—Elgin 
y Div, A Micronics Div., 366 Bluff City Blvd., 
22008 Elgin, Ul. 
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en RUGGED CAPACITORS 
New Mylar-paper Dipped Capaci- 
torized tors tested at 100°C at rated voltage 


drive” 


bed inkl gee sce ER ek as 
)1-D—fhad only 1 failure per 716,800 unit- 
la Rd,fhrs for 1 mfd, exceed MIL-C-91A and 
MIL-C-25A.—Technical brochure 
available-—Electro. Motive Mfg. Co., 
Inc., Willimantic, Conn. 
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NAVY TYPE TERMINALS 


New heavy-duty terminal blocks de- 
signed by BuShips to applicable Mil- 
specs feature manganese-bronze 





jiry card, 


TORS 
d solid 
SS sur- 







Blin 


weight4threaded studs molded in glass-filled 
IndiawgAlkyd plastic, in different lengths and 
numbers of terminals. Details on re- 
. .yaquest.—Kulka Electric Corp., 633-643 
uy QNESo. Fulton Ave., Mount Vernon, N. Y. 
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oacitor’ §=RING LOCK CONNECTOR 
+ 50 New MH series miniature hex con- 





mectors with 4 to 10 contacts have 
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bositive locking ring to withstand vi- 
bration, pulls or other in-use stresses. 
U. S. Components, Inc., 454 East 
M48th St., New York 55, N. Y. 


For more 
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WATERTIGHT CONNECTOR 


New ZZM connector uses resilient 
silicone insulation’ laminate between 
rigid plastic discs compressed in an 





anodized aluminum shell to absorb 
shock and vibration, exclude moisture 
and hold contacts aligned. Exceeds 
military and NEC specifications.—T he 
Pyle-National Co., 1334 N. Kostner 
Ave., Chicago 51, IIl. 
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CONTROL CONSOLES 


Flexibility ef combustion is shown 
in Atlas blockhouse installation of 
Emcor Enclosures Missile Control and 
Test facilities at AF Missile Test 







Center, Cape Canaveral, Fla. Con- 
formation allows clear view of wall- 
mounted displays.—Elgin Metalform- 
ers Corp., 630 Congdon Ave., Elgin, 
Til. 
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SPRING-ENERGIZED GYRO 


New roll reference gyro, spring- 
powered to allow for indefinite storage 
in energized condition, needs no prov- 
ing or test. Hermetically sealed, but 





available in tape dust-seal for prov- 
ing tests, the control period lasts only 
30 seconds, other spring energized 
gyros are designed for 2 and 10 min- 
utes flight, with minimum drift.— 
Whittaker Gyro Div., Telecomputing 
Corp., 16217 Lindbergh St., Van 
Nuys, Calif. 
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NON-SHORTING CABLE CUTTER 


New squib-actuated guillotine cut- 
ter uses ceramic blade to drive 
through operating cable without 
shorting conductors. Designed for 





missile use to eliminate switches, con- 
nectors and relays; all circuit ele- 
ments are wired to an un-activated 
battery. Activating battery energizes 
circuit; firing cutter turns it off. 
Other possible uses wherever no-short 
severing of circuits is desired.— 
Beckman & Whitley, Inc., 985 E. San 
Carlos Ave., San Carlos,* Calif. 
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DUAL CENTRIFUGAL BLOWER 


New quiet blower for electronic 
equipment fit 19” panel racks from 





3%” to 8%” high, providing from 150 
to 500 cfm. Meet all important Mil- 
Specs, operate from 60 or 400 cps, 
single or 3-phase.—1959 catalog avail- 
able—McLean Engineering Labs., 
Princeton, N. J. 
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HIGH-TEMP POTENTIOMETER 


High-temperature version of Se- 
ries 42 wire-wound precision pot op- 





erates up to 446°F with wattage rat- 
ing of 0.25 watt. Resistance change 
after 255 hrs at 466°F is less than 
0.1%, noise less than 5 uv.—Clarostat 
Mfg. Co., Inc., Dover, N. H. 
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ALLIED’S NEW 


Subminiature 
TOGGLE SWITCHES 


These new subminiature switches are 
particularly well suited to printed cir- 
cuit, transistorized and othér miniatur- 





ized equipment. 


ACTUAL 
SIZE 


SPECIFICATIONS: 


Contact Ratings: Low level to 
5 Amp. (Res.) 115 VAC, 24 VDC 


Dielectric: 1000 volts RMS 


Handle: Vibration: 10-G 10-500 cps 
Ball Type Toggle Shock: Specification MIL-S-901 
Bushing: (Type C) 

Y%4-40 Thd. Endurance: 10,000 Make and 
Body: Break Cycles 


Single Pole— 
-520 x .270 x .320 


Tumbling: In accordance with Sig- 
nal Corps Requirements 


Double Pole— Corrosion Resistance: 50 hour 
.520 x .520 x .320 Salt Spray. per Federal Spec. 
Terminals: QQ-M-151 


Gold Flashed 


Humidity: 10 Cycles per Specifi- 
cation MIL-S-3950 


Seal: Low Temperature Rubber 
Boot for Panel Sealing is available 


WRITE FOR BULLETIN TG 





(OU ALLIED CONTROL Q 


MINIATURE SWITCH DIVISION OF 


ALLIED CONTROL COMPANY, INC., 


2 East End Avenue, New York 21, N.Y. 
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MORE THAN 


3000 
t725°C 


...and still running! 














NEW 
Tube 
Axial 
Blower 





Here’s a miniature tube axial blower that withstands the 
most rigid MIL specifications! Tests at 125°C and under 
extreme shock and vibration conditions, have exceeded. 
3000 hours, with no sign of failure. The motor is EAD’s 
rugged, 400-cycle 208-volt induction motor, run at a con- 
stant speed of 7200 rpm. Write for complete information 
on this peak-performance blower assembly, 


€£D EASTERN AIR DEVICES, INC. 


Subsidiary of Norbute Corporation 
345 CENTRAL AVE., DOVER, NEW HAMPSHIRE 
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FRONT VIEW 


SERVO 


REAR VIEW 


MODEL KID—12098/4 (JAN B-2470) 


CONSTRUCTION FEATURES 


Fabricated of Aluminum Plate, Irridite Under Grey Wrinkle Paint 


Will Accept No. 8, No. 10, No. 11, No. | 


Housings 


4" Dial R 


g 
eads 


5 Syncro or Servo 
0° to 360° C. W. and C.C. W. in 1° Steps 


Vernier Calibrated in 6-Minute Divisions 


Oversize Knob and Tunin 
Equipped With 
hucks, 


Full 


PR 


RUSS 


Racks and Consoles “Kuss-tom” Built to your “Specs” 


Vernier Permits Precision Settings 


ousing Clamps, Card Holders, Shaft 


erminal Barrier Strips 


MODEL KID—12098/4 
(as illustrated) $115.00 


MODEL KID—120986/1 
Single Dial $49.00 


ICES F.0.B. OUR FACTORY 
INDUSTRIES, INC. 


Tacony and Lewis Streets 
PHILADELPHIA 24, PA. 








For more information circle 57 on inquiry card. 





multipole 


meets Specification MIL-S-6807 


@ 8 contact positions. 

@ Up to 6 sections, or poles. 

@ Unlimited or limited rotor 
movement by moving two 


stop screws. 
@ Electrical ratings: 


5 amp. 28 v. d-c, resistive. 

2.5 amp. 28 v. d-c, inductive. 
2.0 amp. 28 v. d-c, lamp load. 
5.0 amp. 115 v. 400 cps, 
resistive. 2.0 amp. at 50% 


power factor. 


102 


E 


F 


The ESCO Type AF 
rotary multipole tap 
switch is designed to meet 
Specification MIL-S-6807. 
Rotor movement can be 
changed from unlimited 
to limited (2 to 8 posi- 
tions) by placement of 
two stop screws in the 
rear plate. 


Write today for Bulletin 7. 


SCO of WEYMOUTH 





( 
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|New Products —cov. 


HYDRAULIC PUMP 


New variable-volume vane hydrau- 
lic pump for missile ground support 
installations keeps volume at pre-se- 
lected pressures, eliminating valves 





and piping normally needed to by- 
pass oil. Rated at max volume of 5 
gpm at 1,800 rpm and max pressure 
of 1,000 psi—Marine and Ordnance 
Dept., Vickers Inc., Waterbury 20, 
Conn. 

For more information circle 174 on inquiry card. 


ROCKET FUEL CUT-OFF 


Gate valve for standard liquid 
rocket fuels throttles 6” dia fuel 


stream in 0.5 to 1.5 seconds at tem- 
peratures from —35° to 160°F, or 
with modifications from —320° to 
250°F. Max operating pressure is 60 
psig.—Clary Dynamics, 408 Junipero 
St., San Gabriel, Calif. 


For more information circle 175 on inquiry card. 


LIGHTED FUEL-FLOW 
INDICATOR 


New Type 9807-04 remote station 
aviation fuel indicator clearly dis- 
plays flow as received from MIL-T- 





| 
| 
| 


8275 fuel flow transmitter. Dial is 
graduated in lbs/hr x 1000; 28 v light- 
ing in accordance MIL-L-25467A is 
optional.—John Oster Mfg. Co., Avi- 
onic Div., 1 Main St., Racine, Wisc. 

For more information circle 176 on inquiry card. 





TRIMMER POTENTIOMETER 


High-temperature, moisture-proof 
rectilinear trimmer ACEOHM Pot 
has temperature range from —55° 


to 225°C, rated at 16 w @ 40°C 
with resolution to 0.13%. Meets MIL- 
E-5272a and MIL-STD 202a. Bulletin 
141 on request.—Ace Electronics As- 
sociates, 99 Dover St., Somerville 44, 
Mass. 


For more information circle 177 on inquiry card. 


PRECISION PLASTIC POT 


New conductive plastic potentiom- 
eter, is said to have made over 100 
million revolutions at 2000 rpm with 


no change in linearity or noise and 
only 5% change in total resistance. 
Resistances from 50 ohm to 10 meg- 
ohms, linearities to +0.05%.—New 
England Inst. Co., 320 Main St., 
Woonsocket, R. I. 


For more information circle 178 on inquiry card. 


WIDE BAND COAXIAL 
CONNECTORS 


New coaxial connectors KA 11-06 
and KA-51-05 in TNC group, have 


reliable VSWR of 1.25 or better, also 
can be calibrated at every 100 mc 
point in 5,000 to 11,000 mc range if 
desired. Meet MIL-specs; data on re- 
quest.—Kings Electronics Co., Inc., 40 
Marbledale Rd., Tuckahoe, N. Y. 


For more information circle 179 on inquiry card. 


COST-SAVING PHOTOCOPY UNIT 

New APECO “Auto-Stat” photo- 
copy unit using faster “COPY- 
QUICK” process produces multiple 


copies of any typed, drawn or photo- 
graphed office-sized document in 19 
seconds with one sheet of paper rather 
than two—American Photocopy 
Equipment Co., 2100 W. Dempster 
St., Evanston, Il. 


For more information circle 180 on inquiry card. 














SHOCK and Vibration Measy;; 
systems are described and illustratg 
in new 14-page booklet.—Columbj, 
Research Laboratories, Bullens Lan 
and McDade Blvd., Woodlyn, Pa. 


Circle 181 on inquiry card 


VIBRATION DAMPING by  surfa 
coating, and measurement techniquy 
used are discussed in two Technic 
Review articles (40 pages), on ». 
quest.—B & K Instruments, Inc., 304 
West 106th St., Cleveland 11, Ohio 


Circle 182 on inquiry card. 


CIRCUIT TESTING applications 
DIT-MCO Analyzers, from simp] 
sub-assemblies to complete circuits g 

er modification and overhaul of air 
craft are described in new 4-pagy 
brochure.—Dit-Mco, Inc., Electronie 
Div., 911 Broadway, Kansas City, Mo 


Circle 183 on inquiry card. 


AUTOMATIC CHECKS of specific mil. 
tary electronic systems are described 
in 22-page booklet, “14 Men ina 
Box,”.—Checkmate Automatic Test 
Equipment Co., Div. of CGS Labs, 
Ridgefield, Conn. 


Circle 184 on inquiry card. 


MEDICAL ELECTRONIC transducers «1 
measure breathing, heart beat, bod 
temperatures, blood pressure and skit 
resistance under environmental 0 
space strains are described in new 
4-page brochure.—Vibro-Ceramics 
Div., Gulton Industries, 212 Durham 
Ave., Inc., Metuchen, N. J. 


Circle 185 on inquiry card. 


DC ACCELEROMETER, Type A2-1100 
incorporating solid-state oscillator 
described in 2-page specification bulle 
tin #110.—Wiancko Engineering Co 
255 N. Halstead, Pasadena, Calif. 


Circle 186 on inquiry card. 


CENTRIFUGAL SWITCH, Type ©, fo 
sequential control at selected speed 
from 70 to 5000 rpm, is described i 
4-page bulletin #2210.—The Eucli 
Electric & Mfg. Co., Madison, Ohio 


Circle 187 on inquiry card. 


GYRO TESTER, LT-3783 Continuous! 
Variable Rate Table, is described in4 
page Ground Support Equipmet 
bulletin—Lear Grand Rapids Di 
110 Ionia Ave., N. W., Grand Rapi 
2, Mich. 


Circle 188 on inquiry card. 
MAGNETIC HEADS for multichanne 
data recording are described in 


page brochure.—Applied Magnetié 
Corp., P. O. Box 425, Goleta, Calil 


Circle 189 on inquiry card. 
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AGNETIC TAPE recorder for mobile 

military instrumentation use is de- 

cribed in 16-page 800B Systems bul- 

etin—Ampex Corporation, Instru- 

] mentation Div., 934 Charter St., Red- 
wood City, Calif. 


Circle 190 on inquiry card. 





NETIC Tape recorders for 
wil MAGE described in new set of 
our 2-page bulletins —B-J Electron- 
cs, Borg-Warner Corp., 3300 New- 
Ting ort Blvd., Santa Ana, Calif. 

Circle 191 on inquiry card. 


























PACKAGED” CLEAN rooms for pre- 
ise control of contamination, temper- 
ture and humidity are described in 
ew 4-page brochure.—Moore & 
Hanks Co., 9702 E. Rush St., El 
onte, Calif. 


Circle 192 on inquiry card. 


Pa, 


coy ON RESSURE GAGES used on missiles 
nd ground support equipment are 
escribed with MIL-Specs in new 6- 
bage folder, “Lindsay Gauges.”— 
Rochester Mfg. Co. of Calif., 89 
Beacon Place, Pasadena, Calif. 

Circle 193 on inquiry card. 


ns 


OLID STATE power supply combin- 
g transistors and magnetic regu- 
ators is described in 4-page “Magni- 
ran” catalog #114.—Electronic Re- 
earch Associates, Inc., 67 Factory 
P}., Cedar Grove, N. J. 


Circle 194 on inquiry card. 


WITCHING TRANSISTOR, Type 
N501 High-speed Germanium, char- 
cteristics and test circuits are given 
m new 4-page data sheet.—Sprague 
lectric Co., No. Adams, Mass. 

Circle 195 on inquiry card. 


ec Test 


icers {1 
t, ba QW-DRIFT Transistor, Silicon 
nd skifkT1026, is described in new bulletin 
ntal offE-1353—Transitron Electronic 
In ne¥Porp., 168-182 Albion St., Wakefield, 
ass. 












Circle 196 on inquiry card. 


RANSISTOR/MAGNETIC Servo Am- 
lifiers; New “B” Line 85 to 2500 
atts technical data with performance 
pecs are given in 8-page brochure. 
Magnetic Amplifiers, Inc., 632 Tin- 
on Ave., New York 55, N. Y. 


Circle 197 on inquiry card. 


lif, 








RELIABILITY AND COST in Printed 
ircuits,” 15-page discussion of manu- 
acturing considerations by Arthur C., 
nsley, free on request.—Arthur Ans- 
by Mfg. Co., New Hope, Pa. 
Circle 198 on inquiry card. 
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TELEMETRY GROUND Stations” is 
tle of 5-page application bulletin 
3014 showing typical systems dia- 
ams.—Systems Div., Consoliated 
lectrodynamics, 300 N. Sierra Madre 
illa, Pasadena, Calif. 


Circle 199 on inquiry card. 





ADIATION METERS, 8-page bulle- 
n, Form 3044B, describes portable 
adiation survey meters.—Victoreen 
istrument Co., Instruments Div., 
806 Hough Ave., Cleveland 3, Ohio. 


Circle 200 on inquiry card. 
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New Digital Voltmeter Uses 
Transistor Logic 


Transistorized logic circuits to speed reading time, 
decrease stepping switch operations, and to stabilize 
readings on noisy or varying signals are being ap- 
plied in the new V-34 digital voltmeter by Non-Linear 
Systems, Inc., Del Mar, Calif. 





Like previous NLS instruments, Model V-34 auto- 
matically measures voltages from + 100 microvolts 
to +1000 volts with a reliable precision unequalled by 
conventional potentiometers. However, the new digital 
logic circuits control the stepping switches to arrive 
at a balanced reading in the fewest stepping switch 
operations, which enables data printing to start im- 
mediately instead of requiring a 144 second delay, as 
required by other stepping switch meters. 

The digital principle permits linearity and accu- 
racies to within 0.01% of full scale reading. Also 
range changing and polarity indications are automa- 
tically accomplished. Voltmeter input impedance is 
10 megohms, or 1000 megohms when used for volt- 
age ratio measurements from an external voltage 
reference. 


For more information circle 201 on inquiry card. 


Coaxial Attenuators, Termi- 
nations and Transformers 


Fixed pad Attenuators, terminations and impedance 
transformers equipped with BNC connectors are an- 
nounced by Applied Research Inc. 





| Attenuators ] Terminations Imped. Trans. 
Model No. HFA-50 HFA-75 | HFT-50 HFT-75 HFAM 
Zin & Zout 52.5 75 | 52.5 75 50/75, 50/93, 
75/50', 75/93, 
93/50, 93/75 
Nom. Atten. | 1,2,3,4, 2,3,6, Min. loss 
db | 1 10,12, 10,20 
| 
Freq. Range | dc to 1000 dc to 1000 dc to 1000 
mcs 
| | 
Max. VSWR | 1.2 at 1000 mes | 1.2 at 100 mcs 
Accuracy | =. db +", db 
Power Rating | Y/. watt Vp watt 
Temp. Range | —55° to 100°C | —55° to 100°C 
Humidity | 0 to 95% | 0 to 95% 
Size | r——'*—-+ | — "e— - b—-a9 
! 


4 
I 


1First figure is male end, second is female 


Also available are equivalent attenuators and termi- 
nations with type TNC connectors, and 50-ohm N- 
type connectors. (From 4-page specifications brochure 
Applied Research Inc., 76 S. Boyles Ave., Port Wash- 
ington, N. Y.) 


For this literature circle 202 on inquiry card. 
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ANALOG TO DIGITAL CONVERTERS 


(GRAY, BINARY CODED DECIMAL) 
1:1000; 1:3600; 1:216,000 


Speed and life . . . with bi-directional read-out 
5 8,000 bits/min for 500 hours plus 2,400 bits/min for 1000 hours 
J 20,000 bits/min for 300 hours plus 2,000 bits/min for 1700 hours 


For Missile 
and Airborne 
Applications 


® Direct read-out at 20ma — 40V dc @ Passes MIL-E-5272B up to 100°C 
® No brush lifting — no diodes — no net- © Ascending code—clockwise on shaft 
works 


@ Each code transfer point is unambig- A 
vously defined by a 9° least signifi @ EVALUATION UNITS AVAILABLE 


@ Synchro type mounting with pilots 














cant bit WITHIN 30 DAYS 
FOR SPECIFICATIONS SHOWN HERE, ORDER BY PART NUMBER 

IDL Part Number 500206 500216 500217 
Total number of bits 1000 3600 (0.1°) | 216,000 (0.1’) 
Accuracy (Resolution) 1 bit in 1000] 1 bit in 3600} 1 bit in 216,000 
Max/Min Torque (in. 02.) 1.5/.3 1.5/.3 3.5/.3 
Bits per shaft revolution 40 40 40 
Weight (incl. cables) 4.7 oz. 4.8 oz. 8 oz. 
Case Length 2% in. 2% in. 2% in. 
Mounting Pilot 1.754” dia. | 1.754” dia. 2.156” dia. 

Other models available. 














For prices and complete specifications write 


INSTRUMENT DEVELOPMENT LABORATORIES, INC, 
Subsidiary of Royal McBee Corporation 
54 MECHANIC ST., ATTLEBORO, MASSACHUSETTS, U.S.A, 


For more information circle 59 on inquiry card. 


precision GO..NO-GO 
voltage 


NUTOMAT ¢ fgpmeercia 


various models to choose from 
vacuum tube or 
transistorized 

















APPLICATIONS 
Automatic Go... No-Go Testing 
Automatic Decision Making 
Automatic Checkout 
Automatic Control 
Automatic Voltage Calibration 
MORE SENSITIVE & PRECISE 
THAN METER RELAYS 


Comparative sensitivity—better than 1 millivolt 
Repeatability of trip point—better than 50 microvolts 
Output—relay contacts for external connections 


write for free “HOW-TO” 
Engineering Guide to Dept. MSD1. 


For more information circle 60 on inquiry card. 















Photo-Copy Machine Service 


A free labor and travel service to users of any and 
all makes of enlarging or reducing photo-copying 
machines has just been announced by Haloid Xerox, 
Inc., of Rochester 3, N. Y. This service for which the 
user pays only for needed parts, is one of the features 
of a new six-point Photocopy program which also pro- 
vides: A complete line of Haloid photo-copying 
papers; a complete line of chemicals for use with 
Haloid papers; and a complete line of photo-copying 
machines, including the Commercial Rectigraph and 
the Model C Foto-Flo machines. These machines are 
daylight operated, semi-automatic units which utilize 
Simplex (coated one side) or Duplex (coated both 
sides) paper in roll form. 





PHOTOCOPY and Xerographic research will be 
carried forward in this new $3!/> million Research 
Laboratory now under construction in Webster, 
N. Y., as part of service-to-users program. 


Free Photocopy operator training courses either on 
the job or at the Haloid Xerox Photocopy Training 
School in Rochester, N. Y.; and a program of con- 
tinuing research in photo-copying methods at the new 
$3.5 million laboratory now under construction round 
out the new Haloid Xerox service program. (From 
new 4-page brochure, “6 From 1,” which includes 
directory of Haloid Branch offices—Haloid Xerox 
Inc., Rochester 3, N. Y.) 


For this literature circle 203 on inquiry card. 


Transistor Converter 


These miniaturized high-efficiency transformers used 
in transistor switching circuits provide greatly im- 
proved reliability, efficiency and ruggedness, over 
vibrator and rotary power converters. Overall dc-to- 













+0D.C.VOLTS 
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Ri and Re vary with transistors and transformers used. _-——~o 


dc full load efficiencies up to 80% are attained in 
circuits similar to that shown. Output voltage to input 
of rectifier is a 800-cycle high frequency square wave 
permitting ease of filtering. 

All transformers are hermetically sealed and con- 
structed in accordance with MIL-T-27A Grade 4, Class 
R, 10,000 hr minimum life. Unique construction elimi- 
nates difficulties usually experienced with high-voltage 
random-wound toroidal transformers and mechanical 
fragility of ferrite cores—(From new 24-page cata- 
log, “Miniaturized Transformers,” Microtran Co., Inc., 


145 E. Mineola Ave., Valley Stream, N. Y.) 


For this literature circle 204 on inquiry card. 
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New Literature—conr. 


MINIATURE TOROIDAL Inductors for 
printed circuits are described in new 
data sheet I8-3.—Arnold Magnetics 
Corp., 4613 W. Jefferson Blvd., Los 
Angeles 16, Calif. 


Circle 205 on inquiry card. 





TOROIDAL Coils, Transformers and 
Magnetic Amplifiers; 7 pages of ap- 
plication data listed in bulletins 100T 
and 101T.—Polyphase Instrument Co., 
Bridgeport, Pa. 

Circle 206 on inquiry card. 


PULSE TRANSFORMER and Delay 
Lines are listed in new 6-page catalog 
TRO16.—The Gudeman Co., 340 W. 
Huron St., Chicago 10, IIl. 


Circle 207 on inquiry card. 


TOROID INDUCTORS, uncased, cased 
and encapsulated, are listed in tech- 
nical bulletin KT-1.—Kelvin Electric 
Co., 5907 Noble Ave., Van Nuys, Calif. 


Circle 208 on inquiry card. 


AIRCRAFT AND TARGET displays 
combining Xerographic process and 
Charactron Shaped Beam Tube are 
described in 4-page SC 2000 brochure. 
—Stromberg-Carlson Div., General 
Dynamics Corp., P. O. Box 2449, San 
Diego 12, Calif. 
Circle 209 on inquiry card. 


INSERTION LOSS test set for dual 
channels is explained in new 8-page 
brochure on RF measurement, “Appli- 
cation Notes No. 4”—Weinschel Engi- 
neering, 10503 Metropolitan Ave., Ken- 
sington, 

Circle 210 on inquiry card. 


MICROWAVE INSTRUMENTS and 
components are listed in new 16-page 
catalog—Radar Design Corporation, 
Pickard Drive, Syracuse 11, N. Y. 


Circle 211 on inquiry card. 


SHAFT ANGLE Analog-to-digital en- 
coder bulletins. Five models, from 
subminiature 13-digit to 16%” 18- 
digit size, are described——The Bald- 
win Piano Co., Industrial Prod. Div., 
1801 Gilbert Ave., Cincinnati 2, Ohio. 


Circle 212 on inquiry card. 


DIGITAL INDICATING potentiometer- 
voltmeter which reads any analog emf 
to 0.1% accuracy is described in new 
4-page Milli-V-Meter bulletin —B & H 
Instrument Co., Inc., 3479 W. Vickery 
Blvd., Fort Worth 7, Tex. 


Circle 213 on inquiry card. 


PUNCHED CARD MEMORY diode func- 
tion generator for non-linear func- 
tions programming is described in 2- 
page bulletin——Electrol, Inc., 9000 W. 
Pico Blvd., Los Angeles 35, Calif. 


Circle 214 on inquiry card. 


MILLIOHMMETER measuring to 30 
wohm with 5% accuracy is described 
in 2-page engineering note 6-3.— 
Keithley Instruments, Inc., 12415 
Euclid Ave., Cleveland 6, Ohio. 


Circle 215 on inquiry card. 





AIRBORNE COMPUTERS, infrared 
guidance and missile instrumentation 
are among capabilities described in 
new 12-page product brochure.— 
Servomechanisms, Inc., 12500 Avi- 
ation Blvd., Hawthorne, Calif. 


Circle 216 on inquiry card. 


SERVOS, synchros and motor gen- 
erators are listed with latest char- 
acteristics in new 16 page condensed 
catalog.—Kearfott Company, Inc., 
1500 Main Ave., Clifton, N. J. 


Circle 217 on inquiry card. 


SERVO nomenclature used in MIL 
Specs is explained in new 12-page 
booklet, “Rotating Servo Compo- 
nents”.—Ketay Dept., Norden Div., 
a Aircraft Corp., Commack, L. I., 


Circle 218 on inquiry card. 


ELECTRO-MECHANICAL drive and 
control components, de and ac motors, 
linear and rotary actuators for mili- 
tary applications are listed in new 
Bulletin 1300.—Hoover Electric Co., 
Hangar 2, Port Columbus Airport, 
Columbus 19, Ohio. 


Circle 219 on inquiry card. 


ROTARY RELAYS to Rugged Mil 
Specs are listed in new 14-page Data 
Folder.—Couch Ordnance, Inc., 3 
Arlington St., No. Quincy 71, Mass. 


Circle 220 on inquiry card. 


RELAYS, ac and dc, meeting military 
and commercial specs, are listed in 
new 4-page bulletin 59-1—Kurman 
“oe Co., Brooklyn 22, New York, 


Circle 221 on inquiry card. 


KLYSTRONS and TWT are described 
in new 12-page catalog.—Electronic 
Tube Div., Sperry Gyroscope Co., 
Great Neck, N. Y. 


Circle 222 on inquiry card. 


DUAL KLYSTRON universal power 
supply, type 812; performance char- 
acteristics given in new data sheet.— 
Polytechnic Research & Development 
Fa 202 Tillary St., Brooklyn 1, 


Circle 223 on inquiry card. 


AC DRIVE MOTORS; specs of com- 


plete line are listed on data sheet.— 
John Oster Mfg. Co., Avionic Div., 1 
Main St., Racine, Wisc. 


Circle 224 on inquiry card. 


SILVERED MICA Capacitor Reliability 
Study told in 6-page folder with 
graphs.—The Electromotive Mfg. Co., 
Inc., Willimantic, Conn. 


Circle 225 on inquiry card. 


PRECISION RESISTORS (Deposited 
Carbon) are listed and described in 
new 4-page “Carbon-istors” bulletin 
No. 101.—Kidco, Inc., 44 S. Lansdowne 
Ave., Lansdowne, Pa. 


Circle 226 on inquiry card. 








BALL BEARING conversion tables ,: 
ing other manufacturers’ numbers 1, 
equivalent miniature bearings; jp ,, 
4-page RMB bulletin.—Laniis & ¢ A 
ae 45 West 45th St., New Yor 


Circle 227 on inquiry card, 



























FERRITE CORES and core prog, 
lines are described in new 4. 
catalog SL-106.—Telemeter y,. 
netics, Inc., 2245 Pontius Aye. |: 
Angeles 64, Calif. , 


Circle 228 on inquiry card, 


CABLES and plastic coated wi 
military and industrial appeal 
are listed in 6-page “Plasticote” f 
er.—Chester Cable Corp., Og 
Ave., Chester, N. Y. 


Circle 229 on inquiry card. 


CABLE, WIRE and Tefion tape in hig 
temperature insulations are listed 
64-page 1959 Super-Temp ca 
American Super-Temperature Wj 
Inc., Winooski, Vt. 


Circle 230 on inquiry card. 


CUSTOM CABLE design and many 
turing capabilities for specialized mi 
sile applications are discussed jn 
page folder “This is Cable 
tematics.”—Aero. & Inst. Div., } 
ertshaw-Fulton Controls Co., Sant 
Ana Fwy. at Euclid, Anaheim, Cali 


Circle 231 on inquiry card. 





FLUID FILTRATION Cart for missij 
and aircraft ground support is & 
scribed in bulletin No. 1381.—Geo, 
Nankervis Co., 15400 Fullerton Ave 
Detroit 27, Mich. 


Circle 232 on inquiry card. 


FADEPROOF MARKINGS for warning 
and instruction plates are describe 
in Bulletin AR-1 with Duralar san- 
ple.—Duralith Corp., 1025 Race § 
Philadelphia 7, Pa. 


Circle 233 on inquiry card. 


CHASSIS, racks and cabinets; in ne 

24-page catalog.—California Chassi 

be 5445 E. Century Blvd., Lynwoot 
alif. 


Circle 234 on inquiry card. 


METAL FABRICATION Service, includ 
ing Status of Certification, is ¢ 
scribed in new 9-page facilities foldey 
—Farwell Metal Fabricating, 75 ) 
Fairfield Ave., Saint Paul 7, Mim 


Circle 235 on inquiry card. 


REUSABLE PRIMARY BATTERY, PI 
Silvercel, for automatic activation ! 
described with data in new 8-pag 
technical bulletin.—Yardney Elect 
Corp., 40-50 Leonard St., New Yo 
13, N. Y. 


Circle 236 on inquiry card. 







TRANSPARENT SILICONE Pottn 
Compound that permits visual and te 
checks of potted assembly is describ 
in 3-page bulletin Q-3-305.—Do 
Corning Corp., Midland, Mich. 

Circle 237 on inquiry card. 


MILITARY SYSTEMS DES! 









